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ABSTRACT 

Possible future rcles and designs c£ cars are 
examined in light of depletion of the earth«s oil reserves. A major 
problem wixh regard to the rapidly changing world eil outlook is that 
cars will be competing with sore essential claioents for scarce oil 
supplies including food production, industrial powex, heme heating, 
and running triKiks and busses. Developing natiqiP, which are 
particularly dependent upon the automcbile, are likely to experience 
the most profound economic impact- Estimates of future oil supplies 
and prices maintain that SMO-a-barrel oil is a distinct possibility 
in the near future and that the extraction of oil will soon begin to 
substantially exceed reserves end new discoveries combined. Leading 
candidates to replace .petroleum as automobile fuel include alcohol, 
liquid fuels from coal, and oil frcm tar sands and oil shai©^ 
Although technology related to tl^cse fuels is improfing, alternative 
fuels still cost more and do less than conventional automobile 
gasoline. Other means of solving automobile-related t^^oi^lesfi include 
improving automobile efficiency, reducing speed limits, producing 
smaller and less powerful cars, encouraging car pocling, and 
traveling by bus and train- (CE| 
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Each vvorking day more than 100,(KX) automc^iles roll off as- 
sembly lines around the world. Now the world's largest 
manuracturing industry, automakir^ has strongly influence^ 
the economic arui social eirolution of modern industrial 
societies. The autom<^ile achieved this eminence in' an era when oil 
cost less than $2 a Iwrrel and supplies seemed inexhaustible. Oil 
prices have now climbed past $20 a barrel, however, and supplies are 
increasingly uncertain* 

This rapidly changing world oil outlook is beginning to affect both 
the design and the role of the automobile. It does not necessarily 
mean that the em! of the automobile age is in sight But it does sug- 
gest that things will never quite the same. The implications extend 
well beyond tfie confinef^ of the car industry, for certain assumptions 
about the future of the automobile underlie a vast range of daily 
public and private decisions. 

Within the halls of government, decisions are being taken on the 
aUocation of funds for the construction^ of highways and public 
transportation systems. Cities and suburbs' are being designed ou the 
assumption that use of the automobile will continue to expaml. Third 
Workl governments, intent on buiWing up their industrial capacity, 
are deciding whether to establish auto assembly plants and to en- 
courage the development of automobile-centered transportation 
systems. 

Within the private sector, automakers and associated manufacturers 
are formulating long-term prcxluction plans aiKl marketing strategies. 
Manners of tourist facilities, buiWers of suburban shopping centers, 
and the owners of drive-in banks and theaters are relyti^ on cars to 
brira them future customers* And designers ctf urban crffice ImiUings 
are deciding whether to incorporate subterranean parking garages* 

For the individual, a decision to buy a car represents not only a major 
investment in the vehicle itself, but also a bng-term commitment to 
buy the fuel to'run it on. In the United States, it now costs ab<nit $20 
to till the tank of a standard Amerkan car; five years ago, it cost less 
than $10, and five years hence it is likely to be $50. In many Europe- 
an anintries, it wouki already cost between $40 aiui $60 to fill a 20- 
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gallon tank. The salesperson selling an autcanc^ile can extoll its 
virtues, but neither the saksperson nor the manufacturer can guar- 
antee the fuel to keep it running. 

The automobile is now caught in a double bind. It will be affected 
* 6 not only by the leveling off of worU oil production, but also by the 
fact that it will be comf^ting with more essential claimants Jor scarce 
oil supplies. Producing food, powering factories, heating homes, and 
running trucks and ©uses will all require increased amounts of fuel 
in the years ahead. In this competition, the private passenger car will 
be progressively squeezed. It is in this rapidly changing energy 
setting that the future of the automobile must he reassessed. 



WmU AtttmndMk Traids 



Both as an industry and as an important facet of economic and ^tal 
life, the automc^ife plays a central role in most imlustrial nations. 
The use of cars continues to grow moderately in the United States 
* and Western Europe, where they originated, but today most of the 
growth is in other parts of the worki. Most enviously in Japan, aiul 
more recently in Eastern Europe, the Soviet Union, and maiw of the 
devebping countries in Latin America and Asia, the rapid "auto- 
mdi>ilizatton ' of society is still under way. In 197B, the global auto- 
mdrile popubtion re^hed 302 million, a level of use that even Henry 
Ford wou^ have had troubte envisioning.* 

Autmnaking has since its thinning b«n revered as "the industry of 
industries/' aiul the car's inventors compared with Julius C^sar aiw 
Gei^his Khan in their influence on history. Its wi^iftspread use alra 
brmtght fwth a wave of dcnibts and c^ight criticism. By the 
twenties, philosopher Lew^s Mumford arKl others %vere lamenting the 
dehumanization of the auto assembly lines, as well as the impact that 
increasing volumes <rf taffic %vere having on communities. Mdre 
recently, Ralph N^r and Emma Rothschiki have dencmnced the 
vic^iKe, waste, aid pollution that iKxompany its spre^. 

WeU-reasoned criticisms have never detracted noticeably from the 
automi^ile's allure, however, either for the travel-oriented consumer 
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or for the profit-motivated corporation. The growth of the motor 
vehicle industry has been inexorable, slowing only slightly during 
worldwide recessions and often leading the way back to economic 
prosperity. Although experts at various times and in various coun- 
tries have proclaimed a state of automotive "maturity "-when the 
ratio of cars to people is as high as it will ever be- no maior country 7 
has yet experienced a real leveling off of its auto population. Any 
slackening of giowth in some countries has always been quickly 
taken up in others. While the shape and size of cars have undeniably 
begun to pay homage to fuel questions, sheer numbers have not. 
From Spain to Brazil, the automobile continues to be a high priority 
for the consumer, its use expanding as quickly as persbnal incomes 
allow. 

From the start, the devebpmcnt of the car has been an international 
phenomenon. The earliest breakthroughs oi. reliable engine- powered 
transportation were made in Europe, particularly in Germany, though 
it was Americans who first conceived of and then produced a car that 
was cheap enough to achieve mass acceptance. In 1916, with his 
revolutionary assembly line in full swing, Henry Ford produced a 
half million Model Js. Under his leadership, the United States was 
prwlucing 98 percent of the world s cars, a level of dominance from 
which other countries have only slowly recovered.* 

In the -following years, it was Americans who first came to depend 
heavily on the automobile. By 1929 there were 23 million cars on 
U S. roads, or one for every five people-a degree of reliance that 
Japan and some West European countries are only now reaching. For 
most Americans, except the very poorest, both work and leisure were 
firmly caught up in the rising automotive tide. About 85 percent ot 
the world s automobiles were being driven in the US and Canada, and 
virtually-all of the rest in Britain, France, and Germany.* 

The automotive revolution was briefly interrupted by the depression 
years of the thirties, and then more significantly slowed by- World 
War II as American and Eurofwan factories quicklv switched to the 
production of tanks and jeeps. However, as industrial countries 
began the process of postwar recovery, the automobile indushy and a 
rarase of related businesses became leaders of the economic boom of 
the forties Worklwide production jumped from barely one million 
cars per year at the close of the war to eight million in 1950. Annual 
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Figure 1: World Aotcmobile Production, 1950-78 

production since then has climbed ntore or less continuously, with 
the only major decline being a temporary one following the 1973 oil 
price hike. (See Figure 1.) 

The increase in the number of cars on the road, on the other hand, 
has not slowed for even a moment. (See Figure 2 ) At first the burst 
in auto usage followed the prewar pattern, for most growth occurred 
in those countries where an automotive industry aiul infrastructure 
already existed. Between 1950 and I960, automobile ownership 
doubled in Britain, tripled in France, and quadrupled in West Germa- 
ny, while American car use increased by 50 percent. Since I960, 
growth in the United States has slowed significantlv, cmnpared with 
earlier levels, but it is still over 3 percent pet year. The most advanced 
West European countries such as Britain, France, Germany, and 
Sweden have seen a similar easing in growth, though Italy, Spain, 
and other southern European countries are still adding cars at a near 
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Figure 2: World Automobiles in Use, 1950-78 



record pace. However, these mcwfcrdtinK growth rates in North America 
and Europ have combined with explosive growth in other parts of 
the worW to produce a tripling of the world car fleet since I960— 
from 98 million to 302 million in 1978.* 

During the sixties, the rapid growth in Jaoan's autcmu^ile fleet 
largely offset the slowdown in Europe and North America. Frtxn a 
mere one million in 1960, Japan's auto population has now reached 
34 million-one car for every four people. Thoimh growth rates have 
slowed from a phetvnnenal 12 percent annually in the mki-sixties, 
car onvnership is stili rising 5 to 6 percent each year. The Japanese 
are not yet as mobile as Europeans with comparable incomes, how- 
ever, and the large number of licensed drivers without cars iraiicates a 
substantial amount of unfulfilled demand.' 



Table 1: World Automobiles in Use, 1976 

AntomdHks Per Shore of 





1,000 PopuUtton 


WorM Total 






(number) 


(percent) 


United State?^ 


111 


516 


41 


Canada 


10 


435 


4 


Western Europe 


87 


244 


32 


CXeanta & S. Africa 


9 


163 


3 


Japan 


1» 


161 


7 


Eastern Europe 


Q 


61 


3 


Latin America 


14 ^ 


43 


5 


USSR 


3 


11 


1 


Africa (excL S. Africa) 


3 


7 


1 


Asia (excl Japan) 


6 


3 


2 


World Total 


270 


e>7 


100 



SourCf: U S Motor Vehkle Manufacturer*. AuMxUrtan. WorU Mafor Vehicle Data 



In recent years, many Third World and East European countries 
have been rapidly adopting the automobile. Countries such as Brazil 
and South Korea are putting cars on the road almost as rapidly as 
Japan once did. However, the gec^raphic distribution of the auto- 
mobile today remains ^^s unequal as that of the world s oil reserves. 
Just over 40 percent of the world's cars are in the United States, 
cb^ to one- third in Western Europe, 7 percent m Japan, and another 
7 percent in Canada, <3ceania, and &3Utn Africa, This mean>« that 83 

Eercent of the world '^ p€fopIe own a mere 12 percent of its automo- 
lies. (See Table I.) 

Americans also drive their cars much farther than other people do. 
In 197S, the average American drove over 15,(K)0 kilometers (*?.5(W 
miks), ccmpared with the average European's 15,300 kilometers arKl 
the mere kilometers of the Japawse. (Sw Table 2.) To some 

extent this reflects a difference in geography, population concentra- 
tion, and urban design. Most European and Japanese cities were 
planned before the advent of urban sprawl. It also reflects rela- 



Table 2: World Automobile Travel, 1975 



Region 



Distance 
Traveted 



United State*. 
Canadff 

Western Eurt>pe 
Oceania & S Africa 
Japan 

Eastern Europe 
Latin America 
USSR 

Africa (excl. S Atrita) 
Asia (excl. Japan) 



ibiiliun 
kilometPi*-) 

3,288 

2t»0 
2.180 

2J0 

253 

A 03 
/357 
V 112 
34 

145 



World Total 



7.022 



DistafKe 
Per Person 



(kilyniplw.) 

15,300 
11.300 
6,300 
4.900 
,300 
1,300 
1,100 
400 
100 
100 



1,700 



•Buy«,le *nJ anjm.ll Iranspurf nut miludrJ 

SoHfce: Robwt U Aytf>, hw Oik Rnige National UbmaUMV 



Car Share of 
Total Transpcfft* 



89 
' 8fe 
78 
70 
34 
41 
08 
11 
33 
10 
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tivelv lower personal Incomes and more expensive tars and ^ .^oline 
in Europe, In termi. of !.heer mobility. North Americans are clearly m 
a league of their own." 

Outside the industrial West, the disparities in automobile use are 
much greater. Eastern Europe and th- Soviet Union have remarkably 
few cars: in fact, 89 percent of travel in the Soviet Un.on is by tram 
or bus. East European governments have consciously limited vehicle 
use in order fo devote industrial capacity to other purposes. I he d»t- 
ferencc in priorities is clear: trucks and buses constitute more than 
half the vehicle population in the Soviet Union as opposed to 14 per- 
cent in Western Europe.'' 

The Third World as a whole depends even le*." t^e automobile 
than Eastern Europe does, although national differences m* the 
average figures nearly meaningless. Singapore and Argentin¥ have 
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close to 100 automobiles per thousand popubtion. wherea*^ Nigeria 
has just over three and India less than two per thousand. China has 
hardly entered the automotive age, with only 37,CKJ0 cars for almost 
one billion people. The maior venicle-owning Third World countries 
are Brazil, witn seven million; Argentina and Mexico, with three 
million each; and Iran, with 1.5 million.* 

In particular Third World cities, however, with wealthy urban popu- 
lations, the concentration of vehicles is quite hieh, Sao Paulo and 
Mexico City have more cars than Philadelphia ana San Diego do In 
many developing countries, half the nation's cars are found in a 
single large city, and street systems are rarely extensive enough to 
accommodate them.^ Though there may be fewer cars than in Europe- 
an cities, congestion is usually much worse. From Bangkok to Lagos, 
* rush hour ' now extends from dawn to dusk, making U.S. traffic 
problems appear calm and manageable by comparison,^ 

*Yet the average person in a developing country never ride* in an 
automobile. For the Third World, the above figures on passenger 
travel are misleading because they ignore bicycle and animal trans- 
port, which are much more important means of mobility for the 
average person. In India, 12 million bullock carts travel the country's 
roads, outnumbering the automobile fleet by more than ten to one.'* 
And even the bullock cart is beyond the financial resources oi many 
Third World people, so that walking assumes an importance that has 
long been forgotten in the industrial world. 

The phenomenal increase in the production and use uf tars over the 
last 50 years has had a profound economic impact. Tixlay the 
economies of many countries rely heavily on the automobile— which 
generates both income and jobs in great quantities. The United States 
fcads the way in this regard, having spent $1S0 billion— or over 10 
percent of gross national prcjduct (GNP^for automobile transporta- 
tion in 1970. Parts manufacturers, car dealers, and service stations 
are among those who benefit most from these expenditures But even 
these figures understate the economic role of the automobile, which 
has a large indirect impact. For the tourist industry, for example, the 
automobile plays a key role " 

No comparable figures are available for Western Europe and Japan, 
but it seems likely that some of these countries are approaching the 
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U.S. level of economic dependence on the automobile. West Germans 
are now driving up to 60 percent as far as Americans do, and the 
British and French are not far behind. The Japanese economy is 
particularly dependent on thie automobile markets of other countries 
-having exported halt the vehicles produced in recent years. Even " 
in Western Europe, the automobile accounts for 10 percent of the X3 
region's export trade. Many Countries also rely on vehicle arui gaso- 
line taxes for substantial portions of government revenue; in France, 
for example, these taxes account tor 16 percent of governiiient 
funds." 

Automobiles have a major impact on personal finances as well. It has 
•been estimated that 30 million pfople around the world depend on 
automobiles or trucks for jobs. Close to half of these are in the United 
States, where 22 percent of the work force is in the automoHvc sectoi. 
In Western Europe, five million jobs are def^ndent on the automo- 
bile. However, cars take as well as provide an individual's earnings. 
A recent study by the Hertz Corporation indicated that Americans 
spend 15 percent of their personal income on automobile trans- 
portation." 

The developing nations are not yet so economically reliant on the 
automt^ile, but many have been moving in that directioa World Bank 
data indicate that the transport sector accounts for bet%veen 3 and 10 
percent of the CMP in most developim; countries. Trucks are crucial 
in the development of a complex irafiistrial economy because they 
have an ability to deliver a variety of goods to precise locations. And 
many Third Work! planners have found that encouraging automobile 
use with its accompanying tax contributions makes the buiwing of ^ 
adequate road networks more affordable. Large portions of public * 
fui^s, ranging from 20 to 40 percent, are being devoted to the trans- 
port sector in these countries. Only in the wake of recent oil price 
increases have Third WorU leaders begun to question seriously 
iournanst Nicholas Valery's belief that 'buiUing up a nation's motor 
industry seems to offer the surest road to industrialization,"'* 

Plans and trends for various countries around the worU indicate 
that-in the absence of rapid policy changes in response to severe 
fuel shortages— automobile use will continue to increase rapidly in the 
near future. In few countries is a point of "saturation" in terms of 
consumer desire evident y^t. Even in France, the United States, and 




West Germany, total vehicle registrations, while growing more 
slowly, inc.easKfd>-by over 20 percent during the recession-rocked 
. 1972-77 period.^ ^ 

In Eastern Europe atui tjie Soviet Union, existing plans call for Von- 
1 A tinuing growth in auto output. 'Soviet engiiwers have recently com- 
ple^ several large ?ar and truck factories— setHng the for 
further growth. Many of the automc^iles are scheduled for export, 
however, and it appears that the Soviets will continue to give priority 
to the commercial vehicte over the private car. Many Third Wwld 
countries hope to motorize their societies just as rapidly. South 
Korean planners, for instance, are conskiering ^ program that would 
boost the automobile population to 3.5 million oy 1991, compared 
with 400,000 in 1979.^* 

Most middle-income Third World countries appear to be reaching a 
takeoff point where decisions must be macfe regarding the auto- 
mc^ik. Many; like Korea,^ are in the middle of a vigorous debate over 
whether to butU up this apparently glamorous iMigenous industry. 
Others, at least for the present, are encouraging multinational 
corporations to build local assembly plants in order to fulfill the 
desires of a newly wealthy urban elite for cars. In Brazil, for example, 
European, American, and Japanese companies are all producing 
automobiles for this important market.*^ 

Several recent studies have attempted to estimate the future size of 
the world car fleet. The conventional view in these projections, all 
undertaken before the recent reassessment of oil production arul 
pricing policies, has been that growth will be more moderate than at 
any time since World VVar 11. However, most experts have agreed 
that the rapid adoption of the automobile by East European and 
Third World countries will keep the world fleet expanding at a 
fairly rapid pace. Most recently, in 1979 the Organisation for Eco- 
nomic Cooperation and Development (OECD) projected that the 
world automobile population would almost double by the year 2(XK>, 
rising at 3 percent per year during the eighties and nineties.** 

>• 

However even this forecast, which is moderate by historical f^tandards, 
does not take account of the changing fuel situation- During a period 
that is likely to see dwiralling oil supplies and skyrocketing gasoline 
prices, economic ami political pressures on the autcHnobile will be 
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f;reat in ail countries. The ambitious plans that many nations have 
or the automobile may simply never be met. 

Future Oil Supplies and Prices 

In a workj. where automobiles run on oil, the rel^tiop&ip between 
the future of the automobile and future oil supplies and prices is an 
obvious one. Of the two principal automobile trends— annual 
production and the number of cars in use-tlw first is more im- 
mediately sensitive to changes in the oil situation. 

Between 1950 and 1973, world oil output increased from just under 4 
billion to over 20 billion barrels per year, a spectacular 7 percent 
annual rise. The annual production of cars, meanwhile, jumped from 
8 million to 30 million-expanding at just under 6 percent P«LT^" 
After the Organization of Petroleum Exporting Countries (OPfcC . 
quadrupled the price of oil in late 1973, the growth in oil output fell 
sharply, averaging less than 2 percent per year between 1973 and 
1978, Automobile producHon, infhienced both by higher oU prices 
and by the associated economic slowdown, quickly followed a similar 
path and fell to less than I percent per year during the same period. 

While annual automobile production has someHmes declined in 
response to short-term changes in the economic or energy outlook, 
the overall size of the automobile fleet has not. Since the end ot 
WorU War 11, its growth has been one of the most oredictable ot all 
international economic trends. Annual growth in the fleet- that is, 
the excess trf new cars that are produced over oider tars that are 
retired— has averaged some 15 million in recent years. 

The global automobile fleet now consumes about one-fifth of every 
barrel of oil produced in the world. The share is highest in the United 
Slates, where cars account for almost one-third of total oil consump- 
tion. Together with vans and light pickup irucks-which often 
substitute for cars in everyday use-the American automobife burns 
more than six million barrels of gasoline per day. In Western Europe, 
where the automobile is not quite so predominant, it consumes about 
one-sixth of total oil supplies.*' 

The fivefold increase in world oil output between 1950 and 1973 was 
a remarkable production feat, one that future historians may marvel 



at Lasting less than a generation, this pericxi ctf spectacular growth 
ended abruptly with the OPEC price hike, which ushered in a new 
era in petroleum production and pricing fKilicy. Similarly, it is now 
becoming clear that the Iranian revolution of early 1979 has set the 
stage for another reassessment of production and pricing policies in 
other oil-ex{K>rtif^ ccmntries. Governments erf oil-exportii^ countries 
are actively considering the social impact of massive investments 
of petrodollars, the advantages of keeping oil in the ground during 
an era of accelerating inflation, foolishness of depleting 

remaining reserves too rapidly. 

The Iranian experience illustrates some of the problems a sudden 
influx of capital can cause when programs to distribute the wealth 
equitably are not ^tablished, Iran's export earnings climbed frmn 
$4.8 klfion in 1972 to some $22 billion in 1974. This wimlfall of 
wealth became concentrated in a few hands, which widened the gap 
between rich and poor and^ut an intolerable strain on the country s 
social fabric. When asked ppout the f^U of the Shah's government, 
a deputy minister of Oil frmn an Arab c<mntry who had been at the 
December 1978 OPEC conference said, "The one thought that keeps 
coming back is that it could have happened to any of us/'^ 

Official thinking in Mexico already reflects a concern about the 
social impact of petrodollars. The United States and other oil im- 
porters have assumed that Mexico would want to join the ranks of 
the major petroleum exporters as quickly as possible. Yet a recent 
report fr^ Mexico City indicates the government is already stnig* 
gbng to prepare enough promts for the expected influx (NF $5 billion 
in 1980. C^ficials of PEMEX, the state oil monopoly, have recently 
talked of a production plateau by late 1980 of 2.25 million barrels a 
day, of which about 40 percent would be for export. Many Mexicans 
now seem to agree with President Lof^z Portillo that "output shouki 
be kept down to levels commensurate with the country's ability to 
absorb the resulting massive revenues/'** 

The growing economic strength ard imJepemience of the oil-export- 
ing countries is also influencing oil production and export levels. 
This independence is dramatically evident in Iran. The new leaders 
seem to be content producing not more than four million barrels a 
day, well below the pre- revolutionary daily level of some six million 
barrels. With 700,000 barrels to be set 4iiae for domestic needs, the 



exportable oil supply is little more than half the earlier level This 
recent policy was outlined by the new director of the Irdiian Oil 
Company, Hassan Nazih. who expUined to reporters that our 
production policy will be dictated only by Iran's national mtercst » 

In the normal operaHon of any commodity market, risina prices X7 
simultanemisly discourage consumption and eiKourage production. 
In the case of oil. however, a rising price can discourage production 
in some key oil-exporting countries where limited capital needs can 
be satisfied with a lower volume of exports at a higher price. Indeed, 
some OPEC members, such as Libya and Kuwait responded to the 
fourfold 1973 price increase by sharply reducing their oil exporte im- 
mediately thereafter." Similar resfwnses by other members of UFtC 
can he expected in the years ahead. 

The inflation that has rocked every economy during the seventies is 
likely to discourage oil production in the short term. Uncertainty 
about the future value of money, particularly of the doUar, has con- 
vinced several oil-producing nations to keep as much of their *vMlth 
as possible underground. With $40-a-barrel oil a distinct possiblhty 
in tlie near future, the advantages of conservative production pohaes 
are becoming clearer to petroleum producers. 

Important though the above influences om oil, production are, they 
are probably dwarfed by the recent eniergence of a depletion 
psvchology ' As the extraction of oil begins to exceed substantially 
the additions to proven reservfs through new discoverip, countries 
will be forced to reckon with the day when the wells go dry. The fear 
of using up the last of an irreplaceable resource a subtle ii^Iuencc, 
not easily measured. But just as the changing market psychology led 
to dramatic oil price increases during the seventies, m the fear 
depletion couki severely restrict oil production during the eighties and 
beyond. 

A conservationist strain is already evident in the production poUciws 
of several leading oil exporters. Bahrain. Iran, Kuwait, Libya, awt 
Saudi ArabU now limit output to levels well bebw *eir p<^aL 
The influence of this depletion fear will be first evsient in the Mridte 
East since "its reserves are being depicted at faster rates than the 
worU average." as OPEC Deputv Secretary-Gen|ral Fadhil al- 
Chalabi points out. In his farewell address as U.S. Secretary of 
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Energy, James Schlesinger reported that Middle East oil production 
was unlikely to expand more than 1 percent beyond tht current level 
-and that it could just as likely fall below that level" 

For the prindpai oil exporters, the exhaustion of oil reserves means 
IS merely the loss of an energy source, as it does for other countries, 
but the loss of econcmiic sustenance as well. Kuwait's Oil Minister, 
Sheik Ali Khalifa al-Sabah, justiftes his cdiin^y's production ceiling 
by pointing out that "we kno^ that it takes perhaps even a century 
to cfevelop an economy. We have been producing oil for 35 years, ana 
we are not devebped yet We'd like to •'•ee our oil last beyond 1<K) 
" ' years."" 

The teng-term impact on work! oil production of the Iranian revolu- 
tion and the reasses^nent of oil poduction and price policies that it 
triggered is likely to be prof ou mi. The 1973 OPtC price rise slowed 
the growth in world oil production from 7 percent per year to 2 per- 
cent. The reassessment of oil policies that began in 1979 will almost 
certainly lower the rate of growth still further. 

Projections based largely on the physical constraints on oroduction— 
the reserve- to- production ratio, in particular— indicate tnat produc- 
tion is likely to increase somewhat further l^fore peaking around 
1990. A 1979 study by the International Energy Agency concludes 
"that world oil prcKluction is likely to level otr sometime between 
1985 and 1995/ An early 1979 paper by David H, Root and Emil 
D. Attanasi of the U.S. Geological Survey reaches essentially the 
same conclusion: Extrapolatibn of historical trends in exploitation 
and production, together with an estimate of the stock of oil in 
known fields, and the asrsumption that the crude oil reserve-to- 
production ratio never drops below 10, places the date of peak worM 
^ • production before the end of 1993 

Although many earlier proj«:tions of world oil production show 
at least some modest further growth before peaking, even this is 
becoming doubtfu). Most existing projections show oil production in 
the Soviet Union, the worki's feading oil producer, continuing to 
rise for many years. Yet a recent report of oil production difficulties 
in the USSR indicate that it may already be turning downward. In a 
july 1979 sfwrh, Robert O. Anderson, Chairman of the Board of the 
' Atlantic Richfield Company, cqrurlud^ that world oil cHitput is at 
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or ne^r Its peak. This year or next coutd represent the highest fcvel to. 
be a<?hieved. " In August 1979, departing U.S. Secretary of Energy 
^H^inger expressed doubts that world oil output would ever rise 
mudK beyond current levels.^ 

Tlte prospects for increased production vary widely from country to X9 
cduntry. Romania, -the United States, and Venezuela ha^e already 
used up much of theii indigenous oil reserve. OrKe major oil ex- 
porters, both Romania and the United States are now importing 
.roughly half their current supplies. Others, such as China, Mexico, 
aM the United Kingdom, are still at the early stages of developit^ 
their national oil reserves. 

In the United States— the country with the world's largest automobile 
fleet— oil production has been declining since 1970. Keeping Ameri- 
can cars on the road now defends on vast imports of petroleum. 
While the countries of Western Europe have essentially frozen their 
oil imports at the 1973 level, the United States has raised its oil im- 
ports by fully one-third.^ 

Both the role and the design of the automobile in the future will be 
shaped by th^ price of gasoline, which in turn is tied to oil prices and 
gasoline taxes. Following the large OPEC price hike in bte 1973, oil 
prices hovered in the range of $10-$13 per barrel through 1978. In 
early 1979, the ces^^ation of oil exports from Iran for several weeks 
led to an exceedingly tight world supply situation. The stage was set 
for another major hike in the official OPEC price— in June 1979 the 
price was raised to $18-$23.50 per barrel overnight, the exact price 
depending on gr^e and gec^raphic proximity to markets.** 

On the "spot" market in Rotterdam, where small amounts of oil are 
soki to meet short-term needs not covered under contract, some 
cargoes have changed hands at $40 or more per barrel. A U.S- De- 
partment dF Energy study about the impact of rising oil prices on the 
country's economy uses a $32-f^r-barrel price in one of its scenarios. 
Am in August 1979, U S, Secretary of Energy Schlesinger stated that 
$40^-barrel oil was inevitable.*® 

In several countries— Bulgaria, East Germany, Greece, and Turkey 
--^soline prices have recently passed $3 a gallon. (See Table 3.) 
Czechoslovakia, India, Japan, bouth Africa, and Yugoslavia are 
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rapidly approaching the san\e level, France may become the first 
major Western tmiustriat ccHintry to pass the $3 mark. Filling the 
tank of a standard-sized American car woukt cost $5» in France. 
Where gasoline prices are highest, they are either set by goverriments 
or' they include a high tax. The tax exceeds $1 a gallon in several West 
EuroDean countries, including France ($1.10). Italy ($1.54), the 
NetherUnds ($1.12), and West Germany ($1.02). In these countries> 
the tax alone exceeds the retail price of gasoline in the United 
States.'* 



Table 3: Price of Regular CasoHne in Selected Countries, August 1979 



CfMintry 





(doiUrs/gallon) 


Brazil 


1.84 


Bulgaria 


4.25 


Czechoslovakia 


2.65 


East Germany 


3.38 


France 


2.90 


Greece 


3.24 


India 


2.50 


Italy 


2,23 


Japan 


2.49 


South Africa 


2.44 


Turkey 


3.05 


USSR 


1.20 


United States 


.92 


West Germany 


1.95 


Yugoslavia 


2.70 


Soatoi: Various articles in current pcriodicaU 



Along with price, the supply of gasoline has recently posed a prob- 
lem Tor motorists. Long waiting lines at service stations in a number 
of countries, particularly in the United States, dominated the news m 
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the sf>ring and early summer of 1979. This uncertainty about gaso- 
line supply, combined with the seetnir^ly endless announcements ^ 
OPEC price increases, depressed new car sales in the first eight 
months of 1979. 

The seventies have seen a fundamental transformation in the global 2X 
oil outlook. By the end of the decade, for the first time since tne oil 
age b^an, the world's annual use of oil began to exceed the dis- 
covery of new reserves. As a result/ proven reserves of oil are now 
shrinking with each passing year. As a special analvsie in Busiwsf 
'Week puts it, "The beginning of the end of the oil age is now in 
H sight."" 



Alternative Fueb 




Although it has always been cfear that the worU's oil reserves woukl 
not last forever, little attention has been paid to the need to develop 
alternative liquid fuels. With a downturn in work! oil production only 
a few years away, however, governments and corporations are be- 
latedly turning to the development trf petroleum substitutes. 

Alcohol liquid fuels from coal, and oil from tar saruls or oil shale are 
the leading camlidates to replace petrokum directly as an automotive 
fuel While the technology to produce each dF these products is 
relatively well known, they all face serious economic, environmental, 
*or social prcAtems that are likely to place major constraints on their 
large-scale use. An alternative approach— the development of electric 
vehicles that do not require liquid fuels at all— is also beii^ vigorously 
pursued. But severe technotpgtcal obstacles must be overcome before 
electricity can chalfef^ petrofeum as a way to run automobiles. 

The substitute Ikiuid fuel whose development is prc«res$ing most 
rapidly is ethyl alcohol or cthanol. The technology for produdng 
etnanol is relatively straightforward, for it differs littte In primipte 
from die renturies-old practice of distilling Ikjuor from fermented 
grains and other plant materials. Ethanol can he produced from 
fermented sugar cane, cassava, sweet sorghum, corn, agricultural 
wastes, or municipal garbage. 



TKe chief attraction of etham}! is that it can serve as a petroleum sup- 
pbment simply by being mixed with gasdine, which produces a 
mixture popularly called gasohol. A bfend that conUins up to 20 per- 
cent ethamU provides a high-octai« fuel that can be used directty in a 
conventional autcnnobik engine. Although some engiiw modifications 
^ are required to burn pure akohol, the conversion costs are relatively 
modest 

Leadership in alcohol production is coming from Brazil, a country 
that is heavily deper«ient on impcM-ted oil. Stung by the 1973 ml 
price increases, the government launched an ambitious program in 
1975 to convert part of its Utg/e sugar crop into alcohol fuel The 
<mginal goal was to become self-sufficient by the etvl oi the century; 
by 1979. alcohol producticm met 14 percent of Brazil's autcwnotive 
fuel needs. Flushed with the early success of the program, and Wt 
again by oil price rises in 1979, the Brazilian Government announced 
in mid-1979 that an additional $5 billion wouM be invested in new 
distHlcTies by 1985. In addition, 1.2 million new cars built l^ttveen 
1979 and 1985 wiU be des^ned to run on pure akohol, ana some 
475,000 older cars wiU be converted. The government is also experi- 
menting with the use of manioc, a root crop that thrives on poor 
soil, as a feedstock for its alcohol distilleries." 

The only other cfnintry producim significant Quantities of alcohol to 
run cars is the United States. White the leadership in Brazil is coming 
from the government, in the United States it is largely the result of 
private initiative. The lkiu€» iiKlustry. fot exampfe. is reactivating 
some oU distilleries, and production of alcohol for autom^ve fuel 
in 1979 is expected to be approximately KK) million gal»ns— less 
than 0.1 percent of total automotive fuel consumption. Cwn is the 
chief source «rf ethyl alcohol in tlw United States at present.** 

A Department of Energy review of the potential fw alcohol fueb in 
the United States, published in mid-1979, suggests that if all the land 
idled under farm programs were used to grow en^gy cr<^, ai«t if 
large quantities of organic wastes «ich as cheese whey, citrus waste, 
and municipal garbwe were used to make alcohol, the United States 
couU produce 4.8 Wflion galbns of ethanol per year." At just 
under 5 percent of current gasolim consumotion, that amount would 
be a wefcome addition to automotive fuel supf^lies. but it wmikt 
certainly not provide salvation. 

RJC 



"Laige>scalr diversfam ol 
crajps to distiOoies will raise 
sCTkMfi concerns alwmt amtpetition 
between food ff»r people 
and fuel for auttHnoMfes." 



The economics of Urge-scale akohol frftoduction arc somewhat 
gloomy. At early 1979 oil prices, ethanol irt the United States cost 
roughfy twice as much as gasoline, and it was retailing for about 
$1.50 per gallon,** But as oil prices rise and as alcohol production 
begins to benefit from economies of scale, the cost difference should 
decrease. 

Both Brazil and the United States are using tax policies to make 
alcohol and gasohol competitive with gasoline. In June 1979. atcohol 
was sclUng in Brazil fw $1.04 per gallon, for example, compared 
with $1.52 for gasoline. In the Umted^States, the federal government 
has exempted gasohol from the federal sales tax of 4<t per gallon, a«l 
some states, such as Nebraska and Iowa, have also exempted it 
from sUte gasoline taxes. This provides a major subsidy for gasohoL 
As <rf mid-1979, gasohol containii^ 10 percent alcohol was being 
marketed in 28 states; in Iowa, it accounted for 2.S percent of total 
gasoline sales in March 1979.*^ 

The ultimate potential for ethanol as an automotive fuel is likely to 
rest on the availability of raw materials. In particular, large-scale 
diversion of crops to distilleries will raise serious concerns about 
competition between food for people and fuel for automobiles. 
Brazil is fortunate in having a large sugar lairphis that can readily be 
converted into alcohol as well as considerable areas of tand that 
could be used to grow energy crops. Few other countries have that 
luxury. The United States does have a substantial grain surplus that 
couki be converted into alcohol, but diversion of a significant part 
of the surplus couU result in less food being avaibble for export in 
lean years. In effect, the purchasiiw power of Annerican motorists 
could override the basic food needs of people in the developin|| worM. 
Such questions need careful thought before rushing headlong into the 
large-scale use of ethatwl to run cars. 

A second akohol, methanol, has a promising potential in the bng 
term. Produced from wood or woody products, its use wouW not 
compete so directly for food resources and it couW be produced from 
waste materUls such as wood chips and other sa»vmiU products. 
Methanol production technotogies are not as advanced as those tor 
ethanol. however, and methahol suff§rs from one serious drawback: 
it cwrtxies some of the metals used in autcwnwile engifws. Canada, 
richly eivlow^ with forests, is beginning to examine seriously the 
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possibility of large-scale methanol production, and Brazil has also 
recently begun to consider producing it.** 

The possibility erf producing so-called synthetic fuels from coal, oil 
shale, and tar saruls has recently received much attention, particularly 
in the United States. In mid-1979. President Carter came up with a 
prt^ram to produce 500,000 barrels of syntheric fuels a day by 
1985, and two million barrels by 1990. He prt^osed investii^ smne 
$86 billion from the windfall profits tax {which will be levied on the 
oil ctwnpanies if ami when the price trf oil is decontr(dfed) in synthetic 
fuels plants, and the U.S. Congress moved quickly to consider the 
proposal. The government's program is a direct response to the oil 
shortages and price rises of 1979, and it met with initial enthusiasm 
from an exasperated public. As Senator Dab Bumpers of Arkansas 
put it, "The American people are in the mood to do s«nething, even 
if it is wrong."" 

A process for producing Uquid fuels from coal was developed by 
Germany before Work! War U By the end of the war, the country 
was producing nearly 100,0<KJ barrels a day, using the fuel to power 
its' entire air force and its panzer divisions. OrKe the war was over, 
however, German industry went back to refining imported oil, a much 
" cheaper alternative at the time. Today, only one country- South 
Africa— is operating a commercial coal liquefaction plant.** 

Highly vulrarable to oil embargoes, South Africa operwd a plant for 
converting coal into liquid fuel in 1959. The facility produces an esti- 
mated 20,000 barrels of liquid fuel per day, close to 10 percent of the 
nation's oil needs. A much larger plant was commissioned in 1974 
and, following the Iranian Government s embargo of oil to South 
Africa, a major expansion of the plant was announced in March 
1979. Scheduled to raen in 1982, the $6.7 billion facility will produce 
sufficient synthetic fuel to meet about half South Africa's projected 
oil needs." 

While no other country has a commercial plant in operation, a 
demonstration facility will soon be built in the United States. De- 
sigmd to convert 6,000 tons of coal per day into 20.0<» barrels at 
oil. the plant is scheduled for completion by early 1985. It will be 
built in West Virginia with fui«is from the U.S. and West German 
Governments, a consortium of Japanese firms, and the Gulf Oil 
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Corporation, which will design and operate the plant, ^wral other 
pilot pbnts, capable erf producing only a few hundred barrels of oil 
a day, arc being built in the United States by private ituiustry to test 
different technologies for producing liquid fuels from cx>al." 

One <rf the attractions of coal as a source of svnth^c oil is its relative 25 
abundance. The same is true of oil shale a^l tar sareJs. Deposits erf 
these fuel sources in Canada, Colombia, the United States, and 
Venezuela contain far more <m1 than is left in the oil fields <rf the 
Middle East. The great difficulty is devising an economical and envi- 
ronmentally acceptable process for extracting the oil. 

Tar sands are a mixture of sand, water, ami a thick hydrocarbon 
called bitumen. They look Uke bUck. sticky dirt. Production of 
synthetic oil from m sands involves mining the sands with huge 
draglim>s. trearing them with hot water awl steam to extract bitumen, 
and chimically treating the bitumen to produce a synthetic oil that 
can be processed in a conventional refinery Oil from tar sands 
resembles natural petroleum in physical appearance, but not in 
price: a commercial tar sarels plant in Canada has been produang 
synthetic oil at between $30 and $45 a barrel." 

Commercial producHon of oil from tar sarals is currently limited to 
Canada. A consortium consisting of oil companies and the Canadian 
Government has invested some $19 billion in a facility in Alberta 
Province. Plagued with engineering and environmental pr«*lems, the. 
pUnt has been producing about 50,0CM) barrels of synthetic crude oil 
per day. although it is designed to produce twice that «[«««nt A sec- 
ond, smaller venture in Alberta is run by a subsidiary of the U.b. bun 
' Oil Company, but it has been operaUng at a lass ever since it opened 
4 decade ago. Experience gained in these early Canadian facilities may 
eventually result in a more economical process that will provide oil at 
a price competiHve with the far higher world oil prices of the 
future.** 

The extraction of oil from shale deposits is even more difficult are! 
costly than the production of oil from tar sands. The worW s rictwst 
oil shale deposits lie in an area around the junction «. ^ i 1?^ 
Utah and Wyoming in the United States, where oil is tightly locked 
into rock formations just benea;h the surface. Extracting tl^ ml 
requires mining the rock, crushing it, heating it in a furnace, condens- 



tng the oil, and partially refining it. An alterrtative process developed 
by Occidental Petroleum, which involve!^ heating crushed shale rock 
underground, requires the mining of less rock, out it has yet to be 
tested on a large scale. 

Oil shale devebpment attracted a flurry of interest from several 
companies following the 1973 oil price rises, but that interest waned 
rapidly in the face of the enormous technical difficultieii and the 
huge capital costs involved. After building small pilot plants, many 
firms have withdrawn from oil shale devebpment, and no commercial 
ventures have been attempted. A few larger plants are on the drawing 
board, but the companies concerned are mostly awaiting government 
subsidies before pusning ahead with constructioa*^' 

The costs of producing synthetic oil from toal and shale are highly 
uncertain. The estimated production cost has remained above the 

Rrice of crude oil during the past few years. In for example, the 

lational Petroleum Council estimated that oil couU be.produced from 
coal for between $7.75 and $a.25 a barrel while oil from shale wouki 
cost $8.29 a barrel If these estimates were realistic and had heU 
steady, investments in synthetic fuels plants would have been ex- 
tremely attractive as the world oil price rose. Instead, now that oil is 
abmit $20 per barrel the exf^ted cost of producing liquid fuel 
from coal has climbed to about $38 per barrel while that of oil from 
shale is between $25 and $35, It is not surprising that industrial 
investment in synthetic fuels facilities has been modest.^ 

While the production costs for synthetic fuels may be uncertain, it is 
clear that tne initial capital costs will be enormous. President Carter s 
proposal to sink $S8 billion into synthetic fuels plants is only part 
of tne estimated cost. Facilities capable of producii^ five million bar- 
rels of oil a day— about one-fourth of the total U.S. oil consumption 
—require investments of up to $300 billion, according to some 
authorities. Such massive capital outlays would divert investments 
from other areas, including energy conservation prc^rams that could 
save far more oil than the synthetics prc^ram is likely to produce *^ 

Although the capital constraints are daunting enough, other prc^- 
lems are likely to pose an even greater obstacle to synthetic fuels 
prcKlucHoa Every barrel of shale oil requires the mining and process- 
ing of ahwi one-and-one-half tons of rcxk, which means that a one- 
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miUion-barrel-a-day shak oil Industry would dig up almost as much 
material as the entire U.S. coal industry now mitws. The demand tor 
water is alsQ a serious problem. Between two are! five barrels of water 
are required to produce each barrel of shafe oil and up to 13 barrels 
of water are needed to produce each barrel of liquid fuel f ron» 
The syntheHc fuels industry would be locsfed in a part of the United 
States where water is already scarce and/«<?here demand for water from 
both agriculture and urban devfilo^JPffit is growing rapidly. 

A massive shift to syntheHcffiels would also release large amounts 
of carbon dioxide, which iiftfurn 'could lead to a warming of the 
earth's atmosphere. A panel W scientists reported to the U.S^ Council 
on Environmental Quality irf July 1979 that more carbon dioxide is 
released from the producHon and cdmbustion of synthetic fuels than 
from the direct burning of coal and warned that if we wait to prove 
that the climate is warming before we lake steps to alleviate the 
carbon dioxide buildup, the effects will be well under way and stiU 
more difficult to control."*' 

With these rather dismal prospects of finding acceptable ^Fjf"";*"*^ 
for automotive fuels in the near future, the alternative of developing 
* engines that do riot require liquid fuels clearly merits considerable 
aSon. Ever since tS 1973 oil embargo focused attention on the 
automobile's thirst for oil, electric power has been widely touted as 
the fuel of the future. Expanding the use of electric vehicles would 
begin to wean cars from their near- total dependence on oil--provided 
the electricity does not come from oil-fired power plants-and it 
would help reduce pollution in congested cities. 

In spite of the enthusiasm for electric vehicles, they are not yet close 
to challenging autpmobiles powered by the internal-combustion 
engine. T^ir chief drawback is the reUtively poor performance of 
the kad-acid batteries that are avaiUble today. Battery technology has. 
changed Uttle in the last hundred years: the fcatteties that now prqp^ 
Kolf carts and forkUft trucks are not radically different from thos* 
that powered automobiles at the turn of the cenUiry when alnjut 40 
percemof the cars made in the United States ran on electricity Electric 
whickfs were eclipsed by gaspHne- powered automobile, ^horriy ^efor^ 
World War I, and their sales have never recovered. In tact, sales 
today are about the same as they were three-quarters of a century 
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^The fundamental problem with electric vehicles is that they cost more 
but do less than conventional automobiles. They have a limited 
range— typically less than 50 miles— l^fore the batteries must be 
/echdrged. They are extremely sluggish, both in terms of acceleration 
^nd top speed. There are safety prc^lems related to the fact that 
2S P^^ntially explosive amounts <rf hydrogen can be given off during 
recharging. And their batteries must be replaced every two or three 
years at a cost of more than Thgpe are some promising de- 

velopments, however. 

The U.S, Department of Energy has begun a major effort, costing 
$160 million over five yeans, to improve electric vehicle technolc^y. 
In mid-1979, it unjveiled a prototype vehicle, built under contract Dy 
General Electric ami Chrysl^, that incwpcKrates several advancid 
features. Powered by 18 six-volt lead-acid batteries, it can manage 
about 70 miles of city driving fully loaded l:^ore it need^ recharging, 
and the batteries can fc^ recharged up to 500 times befcffe they wear 
out. While Its acceleration is still slcivv comp^r^ with gasolineniriven 
vehicks, it has a top speed of about, 60 miles per hour. Its perfor- 
mance, in short, is adequate for most urban trips. A test vehkW with 
simibr characteristics was produced in Brkain in 1978 by the Lucas 
Corporation.'* 

The Department of Energy's prototype electric vehicle is obviously 
not the last word in this technology, but there are doubts about how 
much more lead-acid batteries ifan he improve. A few weeks before 
the prototype was completed, for example, the General AccounHng 
Office castigated the Department of Energy for reiysns too heavily on 
conventional battery tecnnoiogy, and recommended that more funds ^ 
be put into research ai^i development of a lighter, more durable, 
more oowerfui alternative. So far, however, alternative systems have 
proved elusive. Although several possibilities are on the^ drawing 
board— a ntckel-iinc oxide battery, in particular, shows promise— 
their cost, reliability, and ability to withstand repeated recharging 
TOed much improvement,*^ 

It will clearly be many years before a radically immoved electric 
vehicle can be put into production. In the meantime, nowever, there 
• is a potential market for electric delivery vehicles using existing tech- 
nology. About 40,(KX) electric vehicles are already on the rcwid in 
Britain, taking milk, eggs, and other goods around focal communities, 
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and the U.S. Pc^tal Service is now buying a small fleet for test 
purposes. The U.S, Department of Erwrgy estimates that there c<nild 
be about eight million electric vehicles on the ro^ in the United 
States by J\e year 2(W0, which would resuU in a savings of about 
200,0(X) oarrels of oil a day.** 

The need for alternative fuels mcreases with every CW'EC price rise 
and every new driver who wants to buy a car. At this point, one 
thing is clear: there are neither cheap ready substitutes for petroleum 
nor reliable vehicles that do not require liquid fuels. In the absence of 
such technological fixes, efforts to conserve petroleum will assume in- 
creasing importance. 

More Ef f kfent Automdbites ~ 



With oil shortages looming and the prospects for alternative fuels 
uncertain, the need to make cars more efficient is both obvious and 
ur^nt Indeed, the future of the automcAjile in an oil-short wotU may 
larjzely rest on the success of efforts to wring more miles frcwn each 
gaflon of automotive fuel 

Opportunities abound for improving the efficiency of automobiks, 
for energy consumption has long taken a back 5«t in vehicle design. 
Three-quarters of a century of automotive engineering has produced 
vehicfes that are fast, comfortable, ar^ quiet. But they are by no 
means efficient. Cars rolling off Detroit's production lines in the 
early seventies consumed more energy f^r mile than dkl their 
predecessors in the thirties, and the 1973 oil embargo caine just as^ 
the American automc^ile industry was makit^ its most inefficient" 
range ^ cars since World War II Even in Euro^, where automobiles 
are more frugal with gasoline than their American counterparts are, 
there is substantial room for improvement 

Over the past few decades, automobiles have grown heavier ami more 
pow:erful and they have Wome laden with such energy-consumiw 
devices as autimtatic transmissions ainJ air corditioning. Three-speed- 
automatic transmissions introduced in the thirties swiftly captured 
the American market, for example, and by the late sixties large V- 
eight engiiws were installed in abni^t 90 pertent erf the cars soW m 
the United States.^ Lack of attention ' to fuel consumption was 
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understarulable when the price of oil was declining in relation to the* 
price of most other goods. But that era has clearly emied. 

Consumers are now demanding more efficient cars: small cars have 
been selling at a premium in me United States in 1979. while Urge 
gas-guzzlers have hwn clogging dealers' lots. And irt some countries, 

?overnment regubtions also require substantial improvements in the 
uel economy oi new vehicles- U.S. Government standards require 
cars sold in 1985 to travel an averageVrf 27.5 miles per gallon erf 
gasoline— double the mileage (Stained oy 1974 models. In &|tain, 
where the average car already gets about 25 mifes to the gallon,- car 
manufacturers have voluntarily agreed to increase the fuel efficiency 
of their products by 10 fwrcent over the next six years. West German 
car makers have agreed to make similar efficiency improvements.** 

The strategy adopted by automc^ile manufacturers for meetir« these 
fuel-efficiency standards is relatively straightforward: cars made over 
the next tive years will be smaller, lighter, and slightly less powerful 
than today's nfodels; although some will have diesel ei^ines, most 
will still use gasoline. The car of the mid-eighties, in short, will not be 
radically different from the car of the seventies, and it will be designed 
to have^ a similar performance in terms of acceleration ard ability to 
cruise at high speeds. 

This should not be too surprising, and in fact is almost qna voidable. 
One problem is cost. Relatively minor style changes can cost hundreds 
of millions of dollars* as assembly lines are retooled and it can take 
years to organize the production of new parts and supplies-^General 
Motors claims, for example, that its new X-car— a front- wheel-drive 
model produced in 1979 that incorporates no radically new tech- 
• nology— took six years to design, develop, test, and produce at a total 
cost of $2.7 billion.^ Reduci^ the vi^ight of the new car fbet will 
thus require billions of dollars in capital investment. More fuiula- 
mental changes in automotive technol<^y wouU require many more 
years of development— too long to influence the nature of the auto- 
mobile before 1985. Detroit thus has little room to maneuver in 
meeting the 1985 staiKlards. it will essentially rely on proven tech- 
nologies. 

Whether government-imposed or industry-adopted^ standards for fuel 
efficiency can improve overall fleet performance only gradually. Even 
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if a new generation of more efficient vehicles could be produced 
quickly, it wouki take many years for the full impact tftbe felt. Whifc 
TOW cars produced in 1985 will be able to travel an aVerage of 27.5 
miles per gallon, example, the averse for the total US. auto- 
mdbik fleet will be considerably Umer, tor there will still be many 
oUer, less eff ic^nt models on the road.*^ (See Figure 3.) 

There scope for improving the efficiency of the automc^ile at 
-virtually every point frimi ihe engim to the tires. Less than 15 percent 
of rfw eiwrgy contaiiwd in a ^Ikin ctf gasoline «r diesel fuel is used to 
propel the vehicle forward. The rest is Iret as Iwat, or is used to 
o^ccme engine and . transmission friction or to power accessories 
such as power brakes, generators, ami air conditioners,^ 
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Many of these losses are unavoidabte. It is impossible, for examp!^ 
to run an ei^ine withcmt losing ei^rgv as waste heat The tews erf 
physics simply do not allow it And there wiU aUvays be losses in 
overcoming friction. But through better lubricants, more «fident 
transmission systems, and improved engine tuning, some of these 
32 energy losses can be s^nificantly reduce. To b^iin with, however, 
the greatest energy savings are likely to arise from reducing the 
weight and power of automobiles. Detroit is largely counting on such 
reductio^i to meet the 1985 standards. 

The erwrgy required to accelerate a vehicle and the energy 1^ in 
overcoming fricHon are roughly proportional to vehicle weight. Shav- 
ing 10 percent off the weight of a car, either by makii^ it smaller or 
by replacing heavy materiak with lighter substitutes, will re«ilt m a 
savings of abcwt 7 percent in fuel consumption, according lo a study 
by the U.S. Department of Transportation.** 

American automobiles are prime candidates for we^ht reduction. On 
the average, they are more than 1,CK>0 ptninds heavier than typical 
* European and Japanese cars, with some behemoths tippii^ ttw scates 
at chse to 5,000 pounds. American car manufacturers are thus 
slimming down their products. General Motors cars have lost an 
average of 650 pounds each since 1974, and a further 700 pounds 
may drop <rff by 1985. Similar reductions have taken place in models 
turned out by Chrysler and Ford-the last two-and-a-half ton Lincoln 
ConHnental rolled off the production line in 1979, for example, and it 
will be replaced by a new version weighing 1,000 pourais tess.«« 

Car manufacturers ire counting on two other technologies alre«ly 
available to boost the effidetKy of the current generation of futo- 
mdviles: diesel ei^iiws and improved transmission systems, Diesels 
can provkie 20 to 25 percent mote miles to the gallon than can 
equivalent gasoline engii«s. The most efficient car on the ro«l in tlw 
United Sutes in 1979, f*^ example, is the Volkswagen Rabbit diesel 
which gets an average of 42 miles per gaUon in combiiwd aty and 
highway driving. Accordii^ to Dr. Peter Htrfbauer, Director ot 
Volkswagen's Advanced Automotive Power Systems Division, the 
company already has a five-passenger test vehick capable of traveling 
60 miles on one gallon (rf diesel fuel" 
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Whether such dramatic improvements in efficiency will actually be 
realized in full-fledged production models remains to be seen, but • 
the scope for improvements using diesel engines is cfeark gr?at 
There are, ho%vever, drawbacks, Diei^ls tend to be dirtier and n<»sier 
tfian gasoline er^if^s* At present, it seems they are unUkely to meet 
the U.S. emission standards mides ctf nitrogen that have been set 
for the early eighties. They also emit soot particles and, according to 
some reports, diesel exhaust fumes may contain carcinc^ns>* So 
far, nu techmilqsical fixes like the catalytic converter ate in wght for 
overcoming these prdbl^ns, aiul they place a sericMis questimi mark 
over diesel technok)^ in tl« next few years. The fuel efficiency of 
the diesel engine warrants a major research and development effort to 
deal with the poUuUnts connected with its uw. 

As for transmission systems, the three-speed automatic that is now 
a staraiard feature on American cars uses 10 pw^cent mwe fuel than 
a four-speed manual system does. In otlw wcMtls, drivers of cars with 
autmnatic transmisskms pay & 10 percent fuel penalty ^ply to 
av(^ movif% tlwir hands and feet a few irurhes to change wears. The 
smaller, more efficient cars on the road today have reverted to four- 
or even five-s{^ed manual transmissions. European and Japai^se 
cars have always had such systems as a standard feature. 

A considerable amount of effort is being spent on making autcHnatics 
more efficient, however, and tlwre are premising devek^ments. To 
begin with, ;iut<Hnd>ite manufacturer:: are concentrating on the de- 
velopment of four-speed models that incorporate a device, known as 
a torque-converler lock-up, that greatly reduces friction losses durir^ 
highway driving. Such transmissions prcHnsse to be almost as ef- 
ficient as current manual systems, are! American car manufacturers 
hooe to install them on about ow-fourth erf dwir cars by the mid- 
eignties.** 

Farther down the ro^, tl^ development of a radically new' trans- 
mission, calk^ the continuously variable tran^ission (CVT), may 
offer subsUntial fuel savings. A great deal of energy is now lost be- 
cauM of poor matching between ermine speeds am engine jcMS- In- 
creasii« me number dT gears helps to provide a better matchii^ over 
a brottf rai^e erf s^eds, which is why shifting f remi three- to four- 
automatics has a high priority among car manuf^turers. 
system weniki offer even greater improvements by allowir^ an 




engine to be run at its most efficient speed throughout an entire 
journey, with the power applied to ths wheels thrcmgh an inttnitely 
variabfe set of gears. According to scmte estimates, mch a system 
wouM improve fuel efficiency by 20 to JO per«nt. Ahhough CVTs 
have been uikler Investigation since the fifties, riiey have so far b«n 
34 expensive and relatively unrebabk. However, they offer considerable 
promise in the Wmg term.^ 

Other important programs to raise the efficiemry erf the current 

Si^ration erf cars include improving lubricants to cut down losses 
rough engine friction, using micro-ccmiputers to regulate fuel in- 
take, and reducing wimi resistance tlwough better aerodynamic 
stylii^. Turbocluiigars-devices that use exhaust gases to ram the 
air-fuel mixture into the cytii^ers to improve combustion efficieiKy 
—are now being instalkd on s<mie cars to increase the power of 
engines in relation to size. This enabtes the use <rf ^nailer engines to 
provide a giwn performance. Ard the Ford Motor Company Is de- 
wk^ii^ a fuel injection system for smne of its models in me early 
eighties that prcmiises mbstantial fuel savii^.^ 

Raising the average efficiesK^ of the new car fleet in the United 
States to 27.5 miles fwr gallon will have a significant impact on over- 
all fuel consumption. Acceding to a pro^tion by tlw Congressional 
Offke of Technology Assessment gasoline aid dtesel fuel con- 
sumption will decline slightly (t(m about five million barrels per day 
in 1975 to abnout 4.8 million in the mid-eighties, even allowing for an 
increase in both the number <rf automobifes and the total number of 
mifes driven.** 

Beyond 1985, the d^and for automotive fuel will depend to a l^ge 
extent on further improvements in fuel efficiency. While 1985 models 
will be abk to travel almost twice as far on a galton erf gasoline as 
1974 models, they enviously do not represent the ultimate in fuel 
efficteiKy. An international group erf imiustrial, government, aiwJ 
%^emic experts on automobile technology, which met in Boston in 
February 1979, conchided that it sh<wld Nr technologkally possibte 
to bcNist the aver^ efficiency erf new cars to about 50 mifes per 
gallon by the end of the century. Technological breaktl^oughs in 
areas sucn as high-temperature ceramic materials, improved lubricants, 
Mw transmission systems, and better Mrodynamic design will be 
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required, however, together with a further shift toward the use of 
lignter, stronger materials.*' 

The Boston meeting concluded that there are no magical 
in sight that will replace internal-combustion engines m the near 
futu*. Although consUkrable research and development work .s , 
being done on Stirling engif^s and gas turbine* they are not yet 
remotely ready to be adopted as autcanobile engines and their et- 
ficiency is open to question. Hydrogen- powered vehicles have a 1^ 
traded some attention, chiefly because they wouU be nonpoUuting 
and would not require oil, but hydrogen is an extremely expensive 
fuel that is difficult to store even in metal coTttainers. 

Electric vehicles offer a more plausible alternative, .but the fund*- 
menul problems in battery technology mentioned. ^»'^J,"^^^^ 
bT overcome. EveW if such problems couW be surmounted, battery- 
powered cars would not be spectaailarly efficient in overall energy 
Ks If energy lasses at power plants are taken mto account 
SSrk cars travel okly about 25 mites per galkm of «1 

«u."alent, according to the O.S. D^artment Energy « Their 
Sirf advantage, hoS^ver. is that if the electricity is generated m 
^wer plants that are not fueled by oil, batterv-powered vehicles 
woukl not be competing for traditional automotive tuels 

If the internal-combustion engine is to remain the f^t" 
nol^y for the next few decades, how efficient couW it uU>mateW be 
3f The answer will depend to a large extent on what will be 
JJSuired of tomorrow's auSnobiles. If ftiey are des«ned to hav^ 
i^i acceferation. a fast cruising speed, the ability to "{ry f.vj « 
six passengers, and sufficient power to pull a trailer-all standard 
features dfUS. cars today-fuel economy is unlikely to reach more 
thin 5 miles per gallon, far greater fuel efficiencv couU be achieved 
bj^d^lui^fcs powerful vehicles, and by matcliing vehicle power 
with actual requirements. 

Most trips do not require the full power that Urge automobite engines 
Ire capirfe deUvSing. Indeed, even though HJ^^ limits i^vjTbeen 
fmposEd in most countries, autom^iles are "^t**!*^"^-^?^! S 
SlWlVt speeds of more than M mites per hour. If cars '^J^' JJ° 
attain a iSaximum speed of, say. 65 miks per h^'^^*^^'^ 
Mhe current U.S. speed limit to provide some reserve power for 
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passii^— ei^ine power and weight couM be reduced substantially. 
Moreover, with lower avets^ speeds, rapid acceleration would be fess 
important when passing cars on highways. Perfcnmance, in short, 
should \^ equated with efficiency, not power. 

Some Dutch students hav| built a vehicle that can get 2.Q70 mites 
to the gallon. Weighing just a few pcmrds, and powered by a tiny 
engim capabk of producing a top speed erf only about 10 miles 
hour, it does not qualify as an automc^ile, but it does indicate 
potential if fuel econcmiy is made the chief criterion of whicle de- 
sign. Automobiles designed for dry ard highway driving wcmld 
obviously be heavier ara more crash prod, have better acceferation, 
and he required to meet poIlution*control standafcl^all of which 
would raise fuel con^mptton. But a relatively low-fi|yeed auto- 
mobife would be far mcH^e econcmiical than the powerrul vehicles 
available today. While such automobiles wcHild be unable to])9rovkie 
the range of functions of today's cars, most of those functions are 
seldom required. For many pec«>le, it would make economic sense to 
own a small efficient autcunobile fc^ everyday use* and to rent a 
more powerful vehicle for those few occasions when increased power 
is required .•^ 

Autcmiobile manufacturers have been understandably reluctant to 
produce vehicles with reduced speed and acce^ation because they 
rear that there would be a limited market for such autOTic^iles. Yet 
large amounts of money are being sunk into the development of 
electric cars with just such characteristics. If there is a potential mar- 
ket for electric vehicles, there shouki likewise \^ a market for eff krtent 

?asoline or diesel- powered vehicles that can get 90 miles to the gallon, 
!ars that relied on internal-ccnnbustion engines \ cm\d have the 
advantage over electric vehicfes of unlimited range and a lower price. 

Discussions of the technolc^icai potential for improvii^ automolsik* 
efficiency tend to negfect the fact that efficiency can oe improved 
dramatically by nontechnological means. DcHibling the number of oc- 
cupants nearly doubfes a car's efficiency in terms ctf passeiwer miles 
per galbn, fw example. And the adoption ami rigwous enforcement 
of speed limits woula not only result in more efficient driving habits, 
but wouki also eliminate the need for high-speed, inefficient vehicles. 
Public policies that encourage car pcKuing and similar moves can 
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\h\is have as much impact as technological chai^;es do «! automobile 
efficiency. Their impact, moreowr, is immediate. 

Alternatives to the Automobile 

One of the principal selling points of the aufomc^ile is the mobility 
it provides. Unfortunately, as the number of cars on the road in- 
creases, particularly in urban areas, this advantage i^ins to disap- 
pear. Excessive relianve on aulomc^iles can lead to extreme con- 

Sestion, cause dangerous levels erf air pollution, aiul b^cmie a serious 
rain on public coffers— all substantial reasons for considering 
alternatives. But the one reason that is beginning to dwarf all others 
is the prospect of scarce axsd costly automotive fuels. 

Public transportation is naturally the centerpiece of most alternative 
^ schemes. But it is important to realUe that public transport is not an 
^* automatic panacea for the fuel-efficiency ilk of automobiles. Though 
%vell-designed bus and rail networks have the potential to achieve 
levels erf efficiency far above those of today's cars, the reality some- 
times falls short. 

Buses have several inherent efficiency advantages over automobiles 
including the use of diesel engines, a lower weight ami less wii^ 
resistance per seat, and a moderately sized engine that is designed to 
give adequate performance but not to accelerate rapidly at the whim 
of the driver. Trains are also blessed with efficient diesel or some- 
times electric engines and have even letter weight and wind resistance 
^vantages than buses have. These characteristics give urban buses 
and trains a potenHal fuel efficiency when fully loaded of over ISO 
passenger miles per galbn. Outsklc cities, buses can get well over 
ZOO am trains close to 4(KI passenger miles per galloa'^ 

Ih the United States, urban bus aid subway systems approach these 
levels of efficiency during rush hours, but fall well beknv them when 
nonpeak hours are trarluded in the calculation. Average fuel ef- 
ficiency di 40 passer^er miks per galbn appear to be the rule in all 
but the most heavily used systems. The public transit systems in 
European aid Japanese cities prcrfiiably come much closer to potential 
efficiencies. For travel between cities, trains in Europe and buses in 
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the US at least begin to apprtwsch potential fuel efficiency tevek. 
Greyhound buses in the United States, for example, achieved 140 
passeraer mibs per gdllcn in 1978. Unforhinately, the same is not 
true dT the heavily subsidized U.S. Amtrak service, which averaged 
only 40 passei^er miles \xt gaUon that same year.'* 

Ui^er some circumstances, the autonK^ile can match or exceed the 
efficient uses erf fuel noted above. Some of today's small cars, when 
carrying four people, can manage 100 passenger miles per gallon m 
the city, and up to 180 between cities. But American commuters drive 
inefficient cars and on the average they carry only 1.4 passengers per 
car, so they achieve a meager 16 p^issenger miles per gaUojv" The 
important point is that the efficiency of both pubUc and private 
# vehicles depends on how they are used. Trains and buses can exceed 
the cfficiemries of even the m<»t ^ncwnical auhmicAiles-but only if 
the service is cheap and convenient enough to attract passengers. 

Trains »nd buses do not, however, have a monopoly on fuel economy. 
Vans or minibuses wlwn fully loJKled are capable of nearly as much 
fuel efficiency as buses-some ISO passenger mifes per galton by some 
calculations. Such vehicles obvimisly have great potential for wfering 
some of the conveniences of the autom^ile along with the fuel 
economy of the bus. Whether used in private car pools or of^ated 
by local transit authorities, the minibus may be an attractive alterna- 
tive for many commuters. In the Philippines, for instance, 30,(N)0 
"ieepiwys, " a variation of the minibus, carry up to ten passengers 
along fixed routes." 

The fortunes of public transporUtion over the last quarter-century 
have unfortunately not reflected its fuel efficiency advanUges. In 
fact public transport has suffered a nearly universal demise that has 
been as dramatic as the simultanetnis autcmnobile boom. In the six 
years since the 1973 oil price lise, the use of public transportation 
has begun to grow slowly, but growth in car use through 1978 was 
still outpacing that of trains and buses. 

In the United States, urban public transit reached its historical peak 
during WorM War 11. when 19 billion passengers annually rode the 
nation's streetcars, subways, and city buses. At the close of the war, 
transit use abruptly declined by one-auarter, and then Followed a 
steady downhill path for 28 years The streetcar, which once ac- 
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counted for one-third of ail passengers, disapNared almost entirely. 
By 1973, overall bus and rail ridersnip had fwlen to 5.3 billion, kss- 
than one^third the 1945 level Since then, public transit use has 
begun to climb, albeit slowly. By 1979, U.S. ridership was 20 percent 
above the 1973 level yet this is still lower than even the moderate 
leveb of the mid-sixties. Today 80 percent of American commuters 3^ 
who live in cities trivel by car, and only 13 percent use public 
transport.^* 

In European cities, where people on the whole rely much m<Ke on 
public transportation than Americans do, major declines in transit 
use have also occurred. A recent OECD survey of medium-sized 
cities found that ridership per person in most areas had decreased 
between 25 and 40 percent from 1950 to 1974. Larger cities with 
relatively dense central areas have had better success at maintaining 
and, in some cases, exparultng their transit systems. Yet even in 
these cases the record is mixed. In Copenhagen, for instance, over 
the last 25 years a steady 50 wrcent of the trips made in ^ne down- 
town area have been on public transport. Meanwhile, however, pri- 
vate car use in that part of town has tripled, and now accounts for 
over 30 percent of trips/* 

fSpan, despite its recent infatuation with the car, is the world le^er 
in public transit. Subway use in Tokyo has increased tenfold since 
1955, while commuter railroads have tripled their ridership. Twenty- 
one msUion riders per day now travel on Tokyo s public trains, sub- 
ways, and buses, straining even this very good system close to the 
breaking point. Public trains there are so fully loaded with commuters 
that traimd "pushers" are necessary to achieve sardine-like con- 
centrations irf passei^ers before the doors are closed. Only 7 percent 
€3$ the city's workers commute by private automc^ile; though cont- 
muters in other fapanese cities have not so thoroughly abarajoned 
their cars, most are not far behind.** 

Public transporution bet^wen cities and within rural areas has i^ver 
been as widespread nor as efficient as that in urban area^. Am it too 
has been on me wane. Automobile use between American cities has 
increKed 75 percent since I960, and now constitutes 85 percent of 
intercity travel. Air travel has grown even more rapidly, and ccnn- 
mands%2 percent <rf between-city traffic, kavii^ trains and buses 
with a meaner 3 percent of the total-most of it by bus. Intercity bus 
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service docs provide a tran^ortation alternative for a great many 
communit^s. both large and small, but at stamiards of convenknCe 
that are woefully short of rtiose provided by the car. Even tl^ btt$« 
however, dwarfs the passei^er train contribution to travel beti^n 
cities in the United States. Amtrak, despite its wealth of publicity. 
^0 Provides a significant service along only a handful erf l^avily travefed 
corridors.^ 

In Europe, intercity travel by train is much more prevalent, account- 
ing for close to one-quarter of such traffic. In contrast to the United 
States, trains carry far more pas«ngers than pbnes do. But Eurc^, 
like the United States, has been on a highway-buildii^ spree, and 
today more people are using automobiles for business and recrea- 
tional trips than ever More. In recent years, two- thirds of European 
travel between cities has been by car.'* 

In developir^ nations, as opposed to Western ones, there is no Uck 
erf demand Tor public transpmtation. This high level oS demand is 
unfcfftunately mit reflected in tli« quality or quantity of^scrvice pro- 
vided. Rail systems have been constructed in only a few Third World 
cities, and though passenger traffic by bus is often twice that by car, 
service is in most cases entirely in^equate. There are rarely enough 
buses for a given population, and those that are in operation often 
break down because of obsole^ence aiui lack of maintenance. In 
addition, massive traffic tie-ups caused by private autcmiobiles slow 
buses down just as much as they do other cars/* 

In recent years the need for bettei public transportation has finally 
fa«gun to receive more than just lip service, as national and local funds 
in many countries have been put into a variety of systems. However, 
it is clear that in few cases have plans for a better system been inte- 
grated into a broader effort to provide viable means of transportation 
over the long haul. Today there are abundant examples of transport 
plans that have fail«l to provide convenient service for a sizable 
segment of the population, or even to alleviate congestion. 

The Bay Area Rapid Transit (BART) system in San Franci«:o is a 
case in point. BART is highly mechanized and speedy-on the cutting 
edge of transit technology. Yet despite the great planning and ex- 
pense that went into this system, it is capabb of servicing only 5 per- 
cent of the area's population. CommutiiMS patterns are sufficiently 
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raiuiom that it is difficult to serve a large fiegment of the area^s com- 
muters along a few %wH defined routes. The Washii^ton, DC, sub- 
way system, another recent attempt at efficient rail service, is better 
designed than BART, and also has the advantage of serving a mme 
cDncentratad metropolitan area. However, even tlw successful 
Washii^ton Metro subway will never be able to serve the mafority at 
commuters without an extensive network of buses to bring peopte to 

"the stations. And. like BART, Metro has managed to quench only 

' slightly the city's formidable thirst for gasoline." 

Mexico City also constructed a rail transit system durii^ the bte 
sixties-one of only a handful of Third Wor|d cities to attempt such a 
project. It was a bold step, considering that Mexico City is the most 
rapidly growif« urban agglomeration in ihe work!. The system is 
relatively small yet expensive, covering 45 kibmeters and J^^^m 
considerable government revenues in owler to keep fares affordable. 
Wfthin a year of its inauguraHon, the congestion in the subway cars 
was as bad as that in the streets. Mexican planners now rec^nUe that 
this ambiUous system has no hope of slowing the growth of an auto- 
mobile fleet that is expected to diDubte in fess than ten yeafs. and that 
will absorb a large portion of Mexico s fwwly found wealth of oil." 

The mass-transit legacy of the last ten years clearly indicates that 
huge investments in new transit systems are unlikely in themselves ^ 
to cause a wholesale reduction in auto usage. Only if such systems 
are accompanied by a combination of traffic restrictions and financial 
incentives to encourage drivers to leave their cars at home are 
substantial improvements likely. 

As governments begin to focus or. energy-conserving yet convenient 
alternatives to the automobile, the bicycle mu«*t be placed near the 
head of the list. Requiring no petroleum-based fuel, and nearly as 
fast as the car for -^hort urban trips, the bicycle's attrMition is 
obvious. Furthermore, bikes can travel on existing roads and do not 
need the major capital expenditure of new mass-transit systems. 
However, the bicycle is Unlikely to fare well without goverrment 
encouragement, as the experience in many couritries since World 
War Ilhas shown. Increasing levels of automobite traffic have en- 
cour^ed suburban development in areas that are too disUnt frian 
downtowns to be reached by bike The great number of cars on the 
ro^s has also m«le bicycle riding quite dangermis. 



The bicycle, like the car, was developed in the late nineteenth century, 
ainl has lohg been oversh^owed by its more glamorcnis and powerful 
cousin. In m e^rly part of this century, the bicycle bec^ame ait ac- 
cepted nrteans of travel in many Eurc^an and East AsMn ct^. Yet 
between 1950 and 1973, cycle traffic was. reduced to less than half its 
earlier level in many ^ these cities. Rising Incomes ami cheaper cars 
encouraged many urnanites to switch from pedals to a steering 
wheel** 

Since 1973, however, i^ple's seemingly rational decisions to give up 
their bicycles in the fifties and sixties have been appearing less than 
visionary. In the last five years, consumers throughout the worW 
have been buying bikes in unprecedented numbers. In both North 
America and turope, bicycle uw is on the rise for the first time since 
Wm-U War II; use has also increased rap^ly in the Third WorU, 
where the bicycle has been important for decades. 

In recent years, sales of bicycles have erceeded those of automobiles 
in many countries. In the United States, 103 million bicycles were 
soki over the last ten years, compared with 102 million cars. 4n 
West Germany, bikes have outsold cars by a much wider margin. The 
^itish Transport and Road Research Laboratory reports that 20 
years of d^line in the use of the bicycle was arrested in 19^4 and 
that its use increased some 25 percent during the tvsxi three years. The 
Netherlands, a country favored by a relatively mild climate and flat 
terrain, now has nearly as miny bicycles as it does people. Each 
morning some five million men, women, ami chiUren depart for 
work, school, or shopping on bicycles. In some Dutch cities, nearly 
h^lf of all commuting is by bike " 

Paralleling the recent popularity of the bicycle has been that of the 
closely retail moped. As its hybrid name implies, the moped is a 
cross between a motorcycle and a bicycle- retaining some of the 
features of each. A typical moped weighs less than 100 pounds and 
can be powered with a one- or two- horsepower engine as well as by 
pedal Capabfe of perhaps JO miles per hour, the m(^>ed is used by 
many pe<^^ who seel^ Cue! economy and the convenience of the 
btcycfe, but who lack the physical §tamina !o pedal long distances at 
a rapid pace *^ 



103 ra^m Ifkydes woe soU 
ova the lost ten years, 
compared with 102 niDion cars." 



Mopeds have been widely used in Europe since f>f»>^* ^jj^ 
fcce^y have they become popular in other parts of the world Today 
there are between 22 million aiul 25 million mopeds worldwide- 
half of them in Europe and four million in Japan. Growth since 
1974 has been rapid in these areas, but has also spread to North 
America and to some Third World countries. There were only i 
SO 000 mopeds in the United States before 1975; current projections 
are that one million will be in use by early 1980, and between three 
and five million by the mid-eighties." 

Bicycles and mopeds clearly have an important role to play, particu- 
larly in urban Wl suburban areas where short commuting and 
shopping trips represent the main transport needs. In the Ub as a 
whole m percent of automobile trips are shorter than ten miles, a 
rea«,J!Ible distam^ by bicycle or moped. In modern suburbs, a 
Itarth of public transport and a high proportion of local shopping 
ti^s have encouraged particularly rapid growth in the use of bilces 
and mopeds. As one moped enthusiast says, why use a gallon ot gas 
to buy a gallon of milk?' 

Among the many laudable attributes of the bicycle and moped, fuel 
efficiency has caught the eye of most recent converts. Mopeds average 
liS miles per gallon- three times as much as the most ff'^^» "Jf^ 
One recent study estimated that the b.cytle could travel 1 000 iniles 
per gallon of gasoline equivalent, but its real attraction is that gas is 
required at all. An often neglected renewable enei^y resource- 
The Sries contained in fcod-supplies all the neededT power^ IW 
bicycle is in fact the most energy efficient means of iranspojt evfr 
known, more than tripling the efficiency erf walking. In addition^ 
bik^ and mopeds address^ many of the other probUs associated 
with the automobil^air pollution, congestion, and urban spate 
constraints.*' 

In the Third WorU, the large urban popuUtions expected in the 
future make the space and congestion argumerits for b«jy<^J^ ^'^ 
mopeds overwhelming. Road systems will simply never be able to 
ha^ the quantities of automobiles that would be needed to tra^- 
oort so many people. In addiHon. capital expenditure always * oh- 
Wi^TthL ThiVd WorW, would be greatly reduced with two-wheeled 
transportation as opposed to ejjher the automobile or mass transit. 
FinallyT very few developing countries have domestic petroleum 



reserves and so will be abk to ill afford the fuel inefficiency of auto- 
mobiles as industrial nations bid up the price of oil. 

As with mass transit, encouragement of bicycle and moped travel is 
}ust beginning to be a major focus of public policy. Until recently, the 
rapid rise of the automobile and the simultaneous demise of other 
means of transport were in effect subsidized by government policies. 
Since I960, vast amounts of public money have been devoted to street 
and highway buiklsng, including the development of extensive high- 
speed expressways in most industrial countries. Few nations have 
clevoted such amounts to train or bus services^ let alone to the 
construction of bikeways. In addition, the lack of restrictions on 
inner-city au tomc^ile travel has induced motorists to clog the streets 
to a point where bicycle &nd bus traffic is severely impaired. The 
closing of certain streets to autmid^iles would make the bus, bicycle,' 
and moped all more attractive. 

In general. European cities have done the most to limit automc^ile. 
traffic to reasonable levels-- largely out of necessity. In Europe, 
twentieth cehtury growth has often bwn superimposed on medieval 
street design. Arul even the more recently designed cities are relatively 
densely settled because of space limitations. Many have found it 
desirable to restrict the movement of automc^iles severely, but to 
allow easy access for buses and bicycles. 

Both Bremen, West Germany, and Coteborg, Sweden, have^divided 
their downtown areas into "cells. ' Within each cell, traffic is un- 
restricted, but automobiles cannot cross from one cell to an adjacent 
one. Loop roads da permit travel around the central areas. The result 
has Iwn significant rises in the use of public transit within the cities 
and lovirer levels of congestion. A few cities in FraiKe, Italy, and the - 
Netherlands have recently adopted simibr schemes.** 

The setting aside of streets for pedestrians has been a popular means 
of limiting automobile traffic for some time. Dozens of European 
cities introduced such schemes during the sixties and seventies, 
mainly to reduce congestion and to revive the inner city. Many 
medium- sized cities as well as larger ones, such as Copenhagen ana 
Vienna, have fcnind that these pedestrian streets greatly improve 
mobility ar^ increase the attraction of downtown areas. AikI much to 
♦he delight of shopkeepers, business has generally improved-^in 




scmte cases dramatically. The p^des^ian *tr^^ 

Umited to a few kibmeters in length; noneUieless they are aj««P!" 

S^ht direction. When combined mth effective mass trai^. wch 
Jhe^^can make Urge sections of ciHes viabfe without the auto- 
mc^le." j^j^ 

Another approach pioneered in Europe is the separation of buses aid 
bicvcli frwn automobile traffic. TKe usual result is that bus and 
bicjcle travel becomes speedier and more ^^^^^^^^^^''^'ST^' 
travel less so. In Englaml. the university 

bridge have exdudeJautomobile traffic from certain streets. This does 
not entirelv prevent cars from entering central areas, but it does 
«rve tS discSge them; Other citiesliave proceeded more lenta- 
Hvely Tn rjservi.^ particuUr lanes for buses, streetcars, and bicycles^ 

. in Z^e c^ ^y during peak t^«««^^°"'t.*^"*r"'.»^**ta^ 
Washinston D C, have variations on this scheme. In inese cases, 
Ae Kenc;y of public transit has been improved, but automobile 
traffic has not been subsUntially reduced.'* 

From the cyclist's point of view, there is something to b« said fw con- 
structiiw s^ial bike paths from which buses are excluded as well, 
li oS^s, Sornia. sSme 28 miles of bike paths have bef" built m 
he wst few years and it is estimated that cycling accounts for one- 
quar^ of^irtravel there. In Vasteras, Sweden, 70 ^^^le tunnels 
S^re recently constructed at intersections and have vastly improved 
Ihe coTverUeye and safety of cycling. And West Germany ,s con- 
lideH^ the construction i bike patKs along 30 percent of all c.ty 
*tfeets.'» 

Many communities have begun evaluating even more substantive 
pr^rams to restrict automobile traffic in cities The P^^'bihty of 
Ur«ly excludif« cars from extensive parte of urban a^eas is orwth^ 
haT^ossed the minds of many nlanners. Licenses ^ 
people who Uve in the restricted area or who <wate d«»»«Ty ttucks 
SS^otM commercial vehicles. Some of these licenses couU be^U 
Ira steei price, with the proceeds going to public tramport.Obyj- 
«,9lv lu5i a program would have to be acc«npanied by an «^«ve 
SSVibW tr'^St service, with large parking faciUties ou^ dke 
JSrkted area. It wouU entail cpnsaerable restricHons on 
d«n\r car drivers, and so far few communities have been able to 
summon the political will to implement such a system. 
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The Urgely urban nation <rf Snngapore is a most notable exception. 
Since 1975 a license has beeh required to enter the inmr city by car 
or taliti beitweh~7:CW a.m. ar^ lOiCHJ a.m. tic^mies cf^t^.HI pet day 
— whidi reduces the appeal of city driving. Singapore's license plan 
reduced urban congestion and luis attract^ much attention from the 
Wwld Bank as well as fnsn bcal go^nn^nts arcHirai the world. 
Even though downtown traffic has been reduced by two- thirds, 
mobility has not been substantially lowered.^* 

Singapore has pointed the way toward the type of comprehensive 
program promoting alternatives to the automobile that is going to be 
essen^i in the ye^ ahead. Currently, many nations have stepped 
up the funding nnass tramit ami for bikeways. but only , in a 
piecemeal fashion. Clearly, if the transition to alternative means of 
traf^imtation is to ocrur fc^ore gasc^m bmsnes ckbilitatii^ty 
scarce and expensive, the process w change will have to be more 
vigOTOus ami riqnd. In the past, father cyclists nor mass-transit 
riders have been able to muster a sufficient political constituency to 
force such inravation. One of t)» encmiraging aspects <^ the oil 
cniiKh of 197*, however, has been the increasing numbers ami 
strength of such groups. Mass- transit ridership and bicycfe use are 
bocmiii^, and, as a rc^t, comprehensiw plans to limit automobile 
traffic and to promote alternatives are finally receiving scmie attention. 

The Difficult PoBcy Choices 



The cha rating CHitlook for the automobile presents government of- 
ficials with ccmipkx political choices aivl individuals with difficult 
personal decisions. Automobile imiustnr prof^tion^, national eco- 
mmikr plans, aitt! consumer hcqies are all based on die production 
more and nwe cars. But these pro^tions, plans, and hopes now ap- 
pear unrealistic. 

Two fumiamental trends are shaoing the future of the automc^ile. 
The first is the leveliiw off di wtkti oil production. The second is the 
pn^cted iiKtease in me most essential uses of cnt-to produce food, 
to i^at homes, to run factories, aiui to {KHfim trains, trucks, and 
buses. As these dema»is press a^inst fixed supplies of petroleum, 
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mhm and ham iMflAfy." 



Although gasoline suppUes have expanded rapidly throughout most 
of the postwar period, this pattern has been recently interrupted. 
At^ there is 4tttie reaOTn to expect t(uit the long- term trend of rapid 

growth wilkever be resumed. For many cHl-iiiq>orting cmintrtes hard 
it bv the recent price rises, the Question is m> loi^r wt^ther fuel 
supplies for the automobile will decline, but when ai^ now rapidly. 

As supfylies oetrobum tighten in the years ahead, political leaders 
will constantly oe forced to reestablish priwities in its use. Experi- 
ence to date imikates that most governments, regardless of kleolpgy 
or stage of development, have a common set of priorities— pricM-ities 
that are shaped by such basic human needs as the production of food 
and rtie provision of heating and cooking fuel 

In the United States, the government's pricnrittes in fuel allocation be- 
came clear in the spring of 1979 when there was a shortage of dtesel 
fuel a fuel used both in trucks and in farm tractors. The Department 
of Energy h^ little choice but to give the ^ricultural sector first 
clatm on the scarce fuel supplies. As a result, fanners were able to 
plant their crops on schedu^; but truckers ware piqued because 
jhe lower priority acccnded their needs, and they went on strike. 
Variations on this theme are certain to be reflated in country after 
country as essential demamis for oil press against limited supplies. 

For many Third WorU countries, food production is likely to have 
. the first claim on oil suppl^«i Their demai^i fw food is projected 
to dcNibte over tl^ next generation, yet the principal techniques for 
expai^ii^ fcKid output— mechanization, irrigation, and the use of 
chemkal fertilizers— are all energy-intensive. The basic fuel for 
tractors and fcH* irrigation pumps is invariably in the fcnm of f^tro- 
teum products. Thus for many developing ccmntries, particularly 
those now beginning to mechanize, vast increases in agricultural 
energy use are projected as food needs soar between now am the enA 
of the century. In China, where the mechanization of agriculture is 
oi^ of t}^ "four modernizations" now being ctfficialiy jmrsued, fos^l 
fuel use in crop production is expected to quintuple as the country 
both mechanizes its agriculture ard intensify crc^ production-** 
Such growth in the demand for erafig^principally petro^m— will 
be the rule, not the exception, in the Tnira Wc»rld countries attempt- 
ing to feed their expanding {K^lations. 

4T * . 





fob creation will abo place Heavy denwnds on avalbbfe oil supplies 
over the next few decades. New entrants into the *vorld Job roarlcet by 
the year 2000 will approach 700 million, more than in any comparabte 
period in human his^.»* Provkling jobs for these pcopte wtU 
require the construction of record nunibers of factorws. an at which 
wiU require energy in some form. Many will use petroleum either as 
an energy source, as a raw material, or as both. 

A subsuntial share of the world's petroleum supplies is used to heat 
homes, offices, anA f^rtwies in the iM>rth temperate zone, a need that 
ranks high on the scale of governmental priorities. Long gas lines In 
the United States in the spring ami early summer of 1979 were m part 
due to Washington's declaon to set aside enough pefroteum to 
ensure adequate «ipplies fax the following winters h<mw-heatlng 
needs. Reducing autcanobife use is Inconvenient But running oat ot 
home-heating fuel where winters are severe c-n tead to hardship and 
sometimes death. 

Within the transport sector itself, the automobile occupies the lowest 
position on the totem pole priorities. Vyl«:n forced to choose ^ 
tween freight and passenger service, freight must be g»wn 2»««y' 
for the movement of raw materials and goods in the arterl^of com- 
merce is essenHal to the functioning dF an economic system. And 
when it comes to passenger travel, governments must expect pres- 
sure to support tlw more efficient Forms erf Iransportahon-buses. 
trains, mo^. and bicycfes. The pressures to use scarce liquid fueb 
ever more eff kriently are boui^ to inaease. 

The Implications for the automobile of haVnng a low priority c«n- 
pared with the other peteoleum claimant are potentially severe. For 
example, in a country tittt imports its oil and uses 20 percent <rf the 
total supply to run its cars, an abrupt 10 percent reductl«» m o^teraU 
supple miuld have to bt absorbed largely by autom<*iWs. While 
th«^ are opportunities for increasing t^ "^f..'; 
virtually aU sectors, any government would find it difficult to reduce 
^nificantly the allocation to such vital areas as food production, 
ir^ustrial use. or freight transport. Reductions that proved dimiphve 
in such areas would be economically disastrous and poUticaUy 
suicidal. . 
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Altlumgh most governments haw htsfCHicaUy emrouraged the move* 
merit toward automobile* centered tranpport systems— ami stiU do— 
the recent oil shortage has kd many to restrict the aulmnobile's use, 
creating a curiously ambivaknt attitude toward it Even while they 
continue to invest pubUc funds in highway construction and to 
license the construction of new auto assembly plants, itiore and more 
governments are discouraging automobile use directly or imlirectly. 
Sonw restrict the avait^Uty erf gi^oline; others, the use of the autiK 
mc^le itself < 

Scarcely a day passes without the intosiA/tional press carrying news 
of some additional restriction on the use of cars— the raoption of 
gasoline rationing in Tanzania, a bwerii^ of h^hway s|^ed limits in 
Portugal, or the establishment dS "bus-only ' lanes on Los Angeles 
freeways. National governments in Western Europe have used 
taxes to erKourwe gasoline conservation, with tro tax «ten exceed* 
ing the price of me fuel itself. And at the local level some dty gov- 
ernments use taxes or parkir^ fees to discour^ driving in the inner 
city. 

In the centrally planned econcmiies of Eastern Eurof^ and the Soviet 
* Union, where tl^ cost of gasoline is fixed by government, prices Iwve 
jumped by 30 to 100 percent over the past year or so. On March I, 
1978, the Soviet leadership annoumred an overnight near-doubling in 
the price of gasoline. In Bulgarta and East Germany. gasoUne prices 
haw been raised to $3 or m«e per p^lbn.^ These policies in 
centraUy pUniwd ecomnntes indicate a dec* m to discouri^ both the 
shwt-term use df gasoline ami tlw long-t^im evolution of an auto- 
mobile-centered transportation system. 

When tl^ supply oi gasoUm is particularly tight, government irften 
try to reduce its use by restrictii^ the time purchase, which is, in 
effect, a form of ' nuisaiKe rationing." Service stations in Brazil and 
Japan are rootimly dosed <m Sundays. When U.S. g^obne suraties 
were uncommonly tiglft in early 1979, several erf the more pomilous 
statesr-California, New Jersey, and New York, amons others- 
permitted car owims to purchase gasoline only on odd or even 
days, depeiding on ti^ last d^it <rf their car's Ucense number.^* 

Polk^ to discourage the use of automobibs have been miopted in a 
hrmd range of countries. In those Third World countries where all 
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p«ssenger cars are imported, import poUcies are l^ing used to dls- 
coura^ automdbtle ownership. Stenya, for exampk, now requires a 
Uirs» de^jsit on new cars. Where jwrices are fixed by governments, as 
in we centrally planned economies, automc^iie sates can be infhieixed 
directly. In July 19T9, t!» Soivict Union again raised automobile 
SO prices, already amonathe highest in tlw iwrM. Sri Lanka has 
introduced earless Sui^ys. Israel is considering a mandatory 
earless day each wedk, with the day to be selected W the tmner and 
displayed on a windshield sticker. In a desperate effort to conserve 
fuel use, Bulgaria has gone even furtlwr,. restricting autmnobile use to 
odd (X even Mys.^ 

One of the great risks in the growing depeiulence on automdriles is 
tiMt die purchas',^ power erf affhient mbtc^iste, wlwrewr they are, 
will drive oil fwices upward until social and economic devetopment 
programs are brought to a stamlsHll in the poorer countries that l^k 
indigenous oil resources. The loss of economic momentum cpuM be 
< unsettling, to say the least, but the loss of hope that would folbw 
couki be devastating. In an oil- short world, the bask human needs 
development strategy now being ^vocated by the international 
devekipment community and an ever-growing global auto fleet may 
be in conflict. It is against this backdrop that the worUwide need to 
move toward more Tu|^«i^icient transport systems should be con- 
sidered. 

As the gkibal demand for oil outstrips supply at p^iVailing pf«««j 
pressures couki mount for an international allocation system. Oil 
normally has been allocated internationallv acccmlii^ to purchasing 
power, usuaUy goii^ to the higltest bidder. But if such a system 
pushes prices to a point where poor countries cannot obtain enough 
oil to meet their bask rweds, then these countries may appeal to the 
oil-exportif^ nations fat a fc^mal allocation system. This woukl be. 
in effect, an international system for rationing scarce supplies amoi^ 
importing countries. And Western nations may find that those who 
supply the oil will not permit the auto-centered transport systems in 
the wealthy industrial cMintries to siphon fuel away from the food- 
producing sector in the Third WorU. 

* 

Aiirang the industrial countries themsc!ves, there have Iwen pressures 
by various nations to make a#iitments. At the June 1979 Tokyo 
summit conference of the principal Western industrial powers, fw 
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example, French and German leaders press«l President Carter to 
reduce U.S. oil imports. When asked to comment on American efforts 
to reduce oil consumption, French President Valery Ciscard d'Estair^ 
replied, 'They haven't started/'** As more cmintries realize that 
U.S. cars account for half of all gasoline us^ in the world automobile 
fleet, because they are so inefficient and because public transportation 
is so poor, international pressures to char^ are certain to intensify. 
Even within the United States, tlw realization that gas-guzzling cars 
contribute disproportionately to ga^jline shiKtage«i. and irulirectty to 
long waiting fines at service stations, could kad to pres«»ure to ban 
their manufacture 

Governments that turn to alternative liquid fuels— whether from 
energy crops, coal or oil shale— will often face difficult political 
choices. A commitment to any erf these alternative fuels promises to 
alter the relationship between the food and energy sectors. Histofkral- 
ly, the energy sector supported the fcKid sector by providing the 
power for various ^igricultural activities. Now this relationship is 
changif%. As demamis converge, the two sectors are beginning to 
compete for the same resources^ In the western part erf tm- United 
States, for example, the production of synthetic fuels from either 
coal or oil shale will require vast amounts of water, water that often 
wili be diverted from agriculturv. 

As energy crops, such as sugar cane, manioc, or corn, become more' 
important sources of alcohol for automotive fuel, affluent automobile 
owners will begin to compete with low-income food consumers for 
the same land, water, fertilijcer, and other resources. Whether an 
ekva^ full of grain in North America goes to a feedlot for livestock 
production, to a food-deficit country for human consumption, or to a 
distillery to produce automotive fuel will depend largely on relative 
purchasing power. Such a situation could force a choice between 
a limit on the use of the automobile among the rich and risii^ 
malnutrition and reduced life expectancy amor>« the poot 

In addition to the development trf alternative fuels, the development 
1^ a more fuel-efficient car will be essential for preserving a major 
rde for the automobife. What is needed in a fuel-scarce worU is a 
vehicle that can be driven 60, or perhaps even SO. miles on a gallon 
of fuel. Such a vehicfc, which appears to be within the range of 
modern technology, %voutd not only stretch fuel supplies but wouU 
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also help keep the cost of running a car at an affordable level as 
gasoline prices move into the $3-S5-per -gallon range in more aiwl 
more countries. 

Yet another area where effective action couW help keep cars on the 
52 road is the subsritution of nonUquid energy sources for petroteum 
wherever feasible. For example, tl^ use of solar collectors for IwMne- 
heating could reduce the use of heating oil. a refinery product that so 
cbsely resembles diesel oil that they can sometimes btf. used 
ohangeably How rapidly substitutions in this direction progress will 
deperul in large measure on governmental programs and priorities. 

With oil supplies becoming uncertain, with gasoline prices rising to 
unheard-of levels, with only negligible amounts of alternative fuels 
in prospect in the near future, and with governments imposii^ restric- 
tions on auto usage, consumer interest in tiw automobile is 'weaken- 
ing. Car sales in 1979 are falling sharply, much as they did in 1974 
following th^ first oil shock. With a gkjbal recession in prospect for 
1980, sales couki drop even further, as they dkl in the recession year 
of 1975** 

While the world auto production outlook for the next year is reason- 
ably clear, the long-term outlook is less so. The rapid growth in auto- 
mobile oroduction of some 6 percent per year that characterized the 
period from the end of WorW War 11 through 1973 has cfearly ended 
But whether the new trend will be one of much slower growth, of 
leveling off, or possibly even of declining production remains to be 
seen Annual fluctuations over the next s ra! years may make it dif- 
ficult to determine the long-term trend. 

The demand for new automobiles comes from two sources: people 
replacing aging vehicles, and people buying cars for the first time. 
Since 1971 workl automobile sales have fluctuated l»tween 26 aiKl 
31 million vehicles per year, showing only a slight upward trend 
Either people have been hanging on to their cars longer, or potential 
new car buyers have been delaying their purchases. If sales remain 
within this range for a few more years, there will be a growing num- 
ber of aging cars in the worU's fleet If the global economy improves, 
this wouU incr(flse demand for new cars as people need to replace 
their bid ones But a prolonged recession or a shrinkage in gasoline 
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supplte!» could continue to deprefts demand, iringing growth in the 
%vorid car fleet to a halt. # 

As the automobile loses some .of its lustW, attention will initially h/e 
focused on the automc^ile manufacturers and associated industries. 
In late 1979, assembly-line workers were being/ laid off in record 
numbers in the United States. Automc^ib companies such^s Chrysler 
and Alfa Romeo were in financi^t difficulty.**^ Sericms as .these 
problems are, they should not be vieiwd in isolation but rather as. 
part <rf a much ,br<>^^^ process— the redesigning of an economic 
f^ystem that was set up to tun on Sl-a-barreTbil that it will con- 
tinue to function ^imoothly when oil or its equivalent reaches $40 ^ 
barrel. 

There is a risk that the momentum of r^ent historical trends will lead 
to ettessive investment, both public and private, in cars and their 
associated industries ami 'transport systems. The continuing heavy 
investment in ro^s and highways, now common to so many societies, 
couW lead to the construction of many that will never be fully used. 
Automobile companies would do well to exerci^f great caution in 
buiUing any more assembly plants until the impact of shiftins public 
priorities and rising fuel costs cSn be more fully assessed. Ana unless 
consumers exercise great care in buying automobiles, they may end 
up with a vehicle for which fuel is not available or that is too inef- 
ficient in its use of fuel to be economical. 

Among the factors influencing the automobile's role, one of the most 
difficult to evaluate is the change in public attitudes as oil shortages 
become more critical In Denmark, where public transport is an 
important component of the national energy conservation campaign, 
automof :le use is b^ing severely restricted in metropolitan areas not 
only by high gamine prices ami stiff parking fees, but above all, as 
one observer repwts, "by public attitudes, which may soon remler 
the ownership of (iKitomobiles) both ecomjmically ami socially unac- 
ceptable/' In Sweden, a study by the Prime Minister's Office of 
Future Studies has recommended that the use of the private auto- 
ihi^ile be phased out in urban areas* It suggests funneling resources 
into a greatly improved and expanded pubUc transportation system 
that wouki be augmented by anvexpanded fleet of rental automobiles 
for weekend excursions and othec^pecial trips.*** 
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In the JJnrted States, automobile sales are down and travel habits are 
changifig. R^dership on public transportation has turned sharply up- 
. ward in- 1979. Motorists are leaving their cars in record numbers as 
public transportation is upgraded and as gasoline prices climb. Thf 
American Public Transit Association reported that July 1979 was the 
twenty-fourth consecutive month ot increasing use of public 
. transit **** Perhaps for the first time since Henry Ford began mass 
production of the autcnnobile over a half century ago, there are faint 
signs that the love affair with the automobile is waning. 

A potential decline in automc^ile production and numbers does not 
necessarily mean less personal mobility. Those cities in which mobility 
is greatest are not thost^ with the most automobiles, but those with the 
best public transportalion systems. After a point, more cars in an 
urban setting can lead to fess mobility, not more. In many cities, the 
channeling of government reveiiues into public transport and the con- 
struction of bikeways will lead not only to greater mobility but to 
cleaner air as well. The shift from automobiles to some of the more 
attractive alternatives could in fact become a two-way process: 
better public transportation could entice people from their cars while 
continuously climbing gasoline prices help push them from behind 
the wheel. 

Assessing the future of the automobile is ^complex undertaking, 
one that does not lend itself to simple analyses or to clear-cut 
angers. Some of the forces influencing its future are economic. 
Some are tethnological. And some are psychological and political. 
Among the economic farces shaping the auto s future are the slow- 
ing economic growth, accelerating inflation, and continuously rising 
oil prices that are in prospect for the eighties On the technological 
front, th^ potential for designing a more fuel-efficient car anu for 
developing alternative fuels holds the key For the foreseeable future, 
the strength of the emerging depletion psychology m print ipat 
oil-produciKg countries, combined with the priorities established in 
the use of oil by governments everywhere, will largely dictate the 
, availability of fuel for automobiles. 

The first oil shock" was a warning tremor, the second indicates th« 
time of adjustment has arrived. These shinks do not signal the 
demise of the automobile but they do suggest a marked slowdown in 
the "automobili/ation of the world. Until quite recently, virtuallv 
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all countries wert? moving toward auto-centered trarsport !.ystems. 
The United States had reached such a point more than a generation 
atfo Western Europe, several Latin American nations, arel a scatter- 
inii of countries elsewhere now also rely primarily on cars for personal 
transport In some *>f these auto-dependent countries that rely on 
imported oil to run their cars the pressures to move toward fuel- 55 
efficiertt forms of transport may sotm diminish the reliance on tne 
automobile 

In Eastern Europe, the Siiviet Union, and mosi of the Third World, 
the movement toward automobile-ttntered transport systems has \^ 
been slow Although some further intrease in car us ae is in pri>sp«». 
the emergence of transport systems dominated by the automobile is 
not likely :n these countries. For many stKieties i\ was a dream and 
it may well remain so 

The depletion of the earth s oil reserves is altering the outk>ok f^f J^e 
automobile Both the role and the design of cdrs are thangmg. I hese 
should be seen nut as isolated chanees but as part of a fundamental 
workJwide adjustment to a scaftiiy of petroleum 
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